
·.,< 

-·. 

\' 

,• 

.:. 

-" 

I, 

··, 

.! 

SDMS DOCID # 1156362
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INDOOR RADON AT VANDEVER AND DESIDERIO MINE SITES 

There is some concern about indoor radon concentrations at the 
Vandever and Desiderio uranium mine sites (the Bluewater Mine 
sites) near Prewitt, New Mexico. Strip mining operations occurred 
at both of thes~ locations in the past, indicating that relatively 
rich uranium deposits lie fairly close to the surface and in close 
proximity to the home sites. 

Twp questions need to be answered at these locations: (1) How 
do indoor concentrations measured at these two sites compare with 
concentrations measured elsewhere? ·And, (2) Is it either likely or 
possible that past mining.operations have adversely affected the 
radon concentrations indoors? 

To answer the first question, it has been reported that a 
concentration of 4.6 pCi/L has been measured at one of the homes at 
the Desiderio Site, as well as concentrations between 1.5 and 3.3 
pCi/L at other homes on site. These measurements were taken with 
alpha track detectors left in place for two to three months. The 
results reported at the mine sites are typical for this a~ea (IHS 
survey, January, 1990,) and in most areas of the country. In the 
immediate Bluewater area, thirteen homes were measured in the IHS 
survey, ranging from <1.0 to 7.5 pCi/L, with the average being 2.5 
pCi/L. As another point of comparison, a survey in North Dakota 
showed average radon concentrations of ·about 6 pCi/L. The 
conclusion is that there seems to be nothing unusual about the 
results reported at the two mine sites. 

Is it likely, or even possible, that past mining operations 
have affected indoor concentrations at these sites? The source of 
indoor radon is the soil in direct proximity to the home. The 
distance that radon can travel before it decays is directly related 
to the soil porosity and inversely related to the moisture content. 
The two mine sites contain a soil horizon composed of fine to 
coarse grain sand and weathered limestone. The soil porosity is 
high and the moisture content is low. Therefore, the soil 
possesses very good soil gas diffusion characteristics. However, 
since the mean diffusion path length for a radon atom is only a few 
meters at most before it decays, and since no mining operations 
have taken place within 50 meters of any on the homes, it is 
unlikely that the mining operations have in any way affected the 
soil gas radon concentrations near the homes. 

Since these two sites are not "normal" sites as far as the 
potential for outdoor concentrations of radon, the additional 
question might be asked, "Could these homes be affected by airborne 
radon from nearby exposed uranium seams or open mine shafts?". It 
is difficult to answer "No" to such a speculative question, since 
outdoor concentration measurements have never been made to my 



·• 

knowledge. However, it is very unlikely that increases in outdoor 
concentrations near the homes have occurred as a result of mining 
operations. The distance of the homes from any potential airborne 
sources plus the vast volume of mixing air between source and 
receptor support this conclusion. Indirectly, it must be noted 
that while radon · soil gas measurements have been used as a 
prospecting tool, radon air concentration measurements have never 
been used to prospect for uranium. This indicates that increased 
air concentrations are not associated with rich uranium soil 
deposits, and thus one would not expect to see any increase in 
airborne radon concentrations near the homes on these sites. 

In conclusion, it does not appear that any increased indoor 
radon concentrations should be expected or have been measured at 
the homes on the Vandever and Desiderio sites. Additional long­
term measurements following EPA protocols may help clarify this 
conclusion. It is recommended that any new home construction, 
particularly on land included as part of this removal action, 
include piping and sub-foundation gravel consistent with EPA 
recommendations for new home construction, so that if elevated 
concentrations are encountered (as have been in 8.3% of the homes 
in the IHS study), mitigation procedures will be cheap and 
effective. 
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TABLE 1 
GAMMA RADIATION SURVEY DATA 

BROWN-VANDEVER MINE SITE, NAVAJO NATION 

NOVEMBER 14-15, 1990 . 
Operator -
Instrument 
1 Ludlum 19 
2 Bicron 

Collen Petullo Recorder - Robert Bornstein 

3 Ludlum 12 
Pancake 

J:nst. Time 

l 0900 
3 0903 

l 0908 
3 0910 

1 0930 

1 1000 
2 1001 

l 1003 
2 1004 

1 1007 
2 1008 

1 1010 
2 1011 

l 1015 
2 1017 

1 1019 
2 1020 

1 1028 
2 1033 

1 1040 
2 1044 

ID# .calibration date Calibration Source 
452663 11-08-90 Ra-226 
825481 10-:15-90 , Cs-137 
140830 11-08-90- Pu-239,Sr-90 

Date 11/14/90 SECTION l 

Station Ground Waist Comments 

Backgroundl 11 uR/hr 11 uR/hr 2.5 mi from 
100 cpm 100 cpm site. 

Background2 11 uR/hr 11 uR/hr l.O mi from 
100 cpm 100 cpm site. 

Brown Home 13 uR/hr 14 uR/hr stage area 

Station l 35 uR/hr 36 uR/hr Center of 
25 urem/hr 25 urem/hr dirt road 

Station 2 130 uR/hr 135 uR/hr near tree 
70 urem/hr 60 urem/hr 

Station 3 90 uR/hr N/A contact 
50 urem/hr N/A on ground 

Station 4 115 uR/hr* 100 uR/hr # 
75 urem/hr 50 urem/hr 

Station 5. 130 uR/hr 145 UR/hr 
85 urem/hr 60 urem/hr 

Station 6 1200 uR/hr 800 uR/hr In pit zone 
800 urem/hr 400 urem/hr 

Station 7 40 uR/hr 44 uR/hr Away from 
20 urem/hr 25 urem/hr pit area 

Station 8 150 uR/hr 140 uR/hr 
90 urem/hr 72 urem/hr 



Table 1. (Continued) 

Inst. Time Station Ground Waist comments 

l 1055 station 9 190 uR/hr 170 uR/hr 
2 1057 120 urem/hr 90 urem/hr 

1 1105 Station 10 1250 uR/hr 800 uR/hr open area 
2 1108 750 urem/hr 350 urem/hr 

1 1113 Station 11 400 uR/hr 200 uR/hr 
2 1115 300 urem/hr 150 urem/hr 

1 1118 Station 12 600 uR/hr 500 uR/hr 
2 1120 500 urem/hr 300 urem/hr 

l 1122 Station 13 500 uR/hr 500 UR/hr 
2 1124 250 urem/hr 400 urem/hr 

l 1127 Sta ti.on 14 600 UR/hr 700 UR/hr 
2 1128 300 urem/hr 300 urem/hr 

1 1134 station 15 230 UR/hr 280 UR/hr 
2 1136 150 µrem/hr 150 urem/hr 

1 1140 station 16 700 uR/hr .600 uR/hr 
2 1141 300 urem/hr 250 urem/hr. 

l 1150 station 17 SO UR/hr 120 uR/hr 
2 1151 40 urem/hr 35 urem/hr 

1 1155 station 18 90 uR/hr 65 uR/hr 
2 1156 50 urem/hr 35 urem/hr 

1 1300 Station 19 700 uR/hr 600 uR/hr 
2 1303 SECTION 2 450 urem/hr 350 urem/hr 

1 1306 Station 20 900 uR/hr BOO uR/hr on pad 
2 1309 650 urem/hr 500 urem/hr 

1 1314 Station 21 300 uR/hr 230 uR/hr attic 
2 1315 250 urem/hr 150 urem/hr 

1 1320 Station 22 230 uR/hr 210 uR/hr edge of 
2 1321 130 urem/hr 100 urem/hr pile 

1 1330 Station 23 120 uR/hr 50 uR/hr 
2 1334 40 urem/hr 4.0 urem/hr 



Table 1. (Continued) 

Inst. Time station Ground Waist comments 

l 1346 Station 24 220 uR/hr 220 uR/hr 
2 1348 120 urem/hr 110 urem/hr 

l 1350 Station 25 500 uR/hr 400 uR/hr 
2 1352 250 urem/hr 175 urem/hr 

l 1358 Station 26 300 uR/hr 300 uR/hr 
2 1400 170 urem/hr 170 urem/hr 

l 1405 Station 27 250 uR/hr 200 uR/hr 
2 1408 150 urem/hr. 150 urem/hr 

l 1320 Station 28 10 uR/hr 10 UR/hr 11/15/90 
2 1322 SECTION 3 5 urem/hr 5 urem/hr 

1 1330 Station 29 N/A 13 uR/hr at window 
2 133.0 10 urem/hr of vent 

1 1333 Station 30 80 uR/hr 80 uR/hr lots of 
2 1334 50 urem/hr 50 urem/hr stones 

l 1337 Station 31 75 UR/hr on casing 
3 1338 300 uR/hr Lgm micro. in hole 

1 1345 station 32 350 - 90 uR/hr on brick wall 
2 250 - 50 urem/hr on brick wall 

1 1355 Station 33 15 uR/hr 15 UR/hr 
2 1400 SECTION 4 10 urem/hr 10 urem/hr 

1 1405 Station 34 125 uR/hr 90 uR/hr 
2 1407 90 urem/hr 50 urem/hr 

1 1410 Station 35 25 uR/hr 25 uR/hr 
2 1411 10 urem/hr 10 urem/hr 

1 1415 Station 36 225 uR/hr* 110 uR/hr# on wall 
2 1417 130 urem/hr 70 urem/hr face 

1 1420 Station 37 600 uR/hr 600 uR/hr dug area 
2 1423 300 urem/hr 300 urem/hr 

1 1430 Station 38 240 uR/hr 200 uR/hr 
2 1433 200 urem/hr 240 urem/hr 
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Table 1. (Continued) 

Inst. ~ime station Ground , 

1 1440 Station 39 18 uR/hr 
2 1443 10 urem/hr 

1 1446 Station 40 700 uR/hr 
2 1448 600 urem/hI", 

. 
1 1452 Station 41 500 uR/hr* 

.2 1453 350 urem/hr. 

• On contact with rock/tailing outcrop 
t 3 feet from contact 

Waist 

18 uR/hr 
.10 urem/hr 

600 uR/hr 
300 urem/hr 

400 uR/hr# 
250 urem/hr 

OES~DERIO MINE SITE, NAVAJO NATION 
NOVEMBER 15, 1990 

Collen Petullo Recorder - Vicky Radvilla 

comments 

Operator -
Instrument 
1 Ludlum 19 
2 Bicron 

ID# Calibration date Calibration Source 

3 Ludlum 12 
Pancake· 

Inst~ Time 

1 0825 
3 

1 0830 
3 

1 0855 
2 0856 

l 0857 
2 0859 

1 0940 
2 0941 

l 0955 
2 0956 

452663 11-08-90 . Ra-226 
825481 10-15-90 Cs-137 
140830 11-08-90 Pu-239,Sr-90 

Date 11/15/90 SECTION 1 

Station Ground Waist comments 

Background! 11 uR/hr 11 uR/hr 2.5 mi from 
100 cpm. 100 cpm site 

Background2 11 uR/hr 11 uR/hr 1.0 mi from. 
100 cpm 100 cpm site 

s.tation 1 12 uR/hr 12 uR/hr at pond site 
7 urem/hr '6 urem/hr ( 

Station 2 18 uR/hr 18 uR/hr at f ense 
8 urem/hr · 8 urem/hr 

Station 3 10 uR/hr 10 uR/hr at base· 
5 urem/hr 5 urem/hr station 

station 4 20 uR/hr 24 uR/hr large pit 
7 urem/hr 7 urem/hr 



Table 1. (Continued) 

1 1000 station 5@ 90 uR/hr 75 uR/hr pile near 
2 1001 50 urem/hr 40 urem/hr St. 4 

1 1045 Station 6@ 135 uR/hr 120 uR/hr 
2 1046 75 urem/hr 60 urem/hr 

1 1055 Station 7@ 85 uR/hr 75 uR/hr 
2 1056 50 urem/hr 40 urem/hr 

1 1058 Station 8 170 uR/hr 120 uR/hr 
2 1100 90 urem/hr 60 urem/hr 

1 1105 Station 9 sediment 
2 only 

Inst. Time Station Ground waist Comments 

l 1107 station 10 sediment 
2 only 

l 1153 station 11 55 uR/hr 55 uR/hr 
2 1154 30 urem/hr 3.0 urem/hr 

1 1214 Station 12 900 uR/hr 400 uR/hr near attic 
2 1215 400 urem/hr 2 so urem/hr. 

@ radon flux canister area 



TABLE 2 
EPA ERS PRELIMINARY ASSESSMENT LABORATORY 

NAVAJO-BROWN-VANDEVER 
NOVEMBER 15-16,1990 

RESULTS 
' 

SAMPLE LOCATION ID# RADIONUCLIDE RESULTS UNITS 

(WATER SAMPLES) 
Brown Vandever 
Livestock Well 

B-V) 

B-V Livestock 
Well 

B-V Tap Water 

Water Line 
B-V 

Desiderio Stock 
Pond 

Wl 

W2 

W3 

W4 

W5 

Desiderio Tap W6 

Preschool ell ,,"- W 
(EXCEEDS DR KING,JVAT 
STANDARDS: P ENTI L 
SAMPLING ERROR, ADV E 
IMMEDIATE RESAM LING) 

Ra(226) 
Ra(228} 

U(233-4} 
U(235)­
U(238} 

Ra(226) 
Ra(228) 

U(233-4) 
U{235} 
U(238) 

Ra{226) 
Ra(228) 

U(233-4) 
U(235) 
U(238) 

Ra{226) 
Ra(228) 

U(233-4) 
U(235) 
U(238) 

Ra(226) 
Ra(228) 

U(233-4) 
u (235) 
U(238) 

00.8 ± 0.1 pCi/l 
2.0 ± 5.0 
2.0 + 0.4 

00.3 ± 0.1 
0.4 ± 0.2 

00~2 + 0.1 pCi/l 
o.o ± 5.0 
0.5 ± 0.2 

00.0 ± 0.1 
oo.o ± 0.1 

00.~ ± 0.1 pCi/l 
o.o ± 5.0 
2.1 ± 0.5 
1.0 ± 0.3 
0.8 ± 0.3 

.1 ± 0~1 pCi/l 
0 ± 5 

1.4 ± 0.4 
0.5 ± 0.2 
0.5 ± 0.2 

.3 + 0.1 pCi/l 
0 ± 5 

2.3 ± 0.4 
0.1 ± 0.2 
2. 2 ±. o. 2 

Ra(226) .3 ± 0.1 pCi/l 
Ra(228) 0 ±... 5 

U(233-4) 1.2 ±... 0.4 
. U(235) 0.0 ± 0.2 

U(238) p.2 + 0.2 



Table 2. (Continued) 
SAMPLE LOCATION ID# 

BACKGROUND 
Road to B-V A9 

Station 20 lA 
(Section 2) 

B-V 

Station 22 2A 
(Tailing Pile) 
Section 2 

B-V 

station 23 3A 
(Drainage Area) 
section 2 

B-V 

station 25 4A 
(Upper Drainage) 
Section 2 
B-V 

Station 6 SA 
(Pebble Area) 
Section 1 
B-V 

Station 10 6A 
(Strip Area) 

Section 1 
B-V 

SOIL SAMPLES 
RADIONUCLIDE RESULTS 

Ra(226) 00.·8 ± 00.1 
Ra(228) o.o + 01.0 

U(233-4) 0.6 ± 00.1 
u (235) oo.o ± 0.1 
U(238) 000.7 ± 00.1 

Ra(226) 300.0 ± 10.0 
Ra(228) l. 0 + 01.0 

U(233-4) 240.0 ± 20.0 
U(235) 13.0 ± 1.0 
U(238) 250.0 + 20.0 

Ra (226) 3.4. 0 ± 3.0 
Ra(228) o.o ± 1.0 

U(233-4) 25.0 ± 2.0 
U(235) 1.0 ± 0.2 
U(238) 25.0 ± 2.0 

Ra(226) 24.0 ± 2.0 
Ra(228) o.o ± l.O 

U(233-4) 21.0 ± 2.0 
u (235) .B ± 0.1 
U(238) 20.0 ± 2.0 

UNITS 

pCi/g 

pCi/g 
dry 

pCi/g 
dry 

pCi/g · 

Ra(226) 4.7 ± 0.5 ·pci/g 
Ra(228) o. 0 ± l.O 

U(233-4) 3.4. ± 0.4 
U(235) .1 ± 0.1 
U(238) 3.5 ± 0.4 

Ra(226) 49.0 + 5.0 pci/g 
Ra(228) .o ± l. 0 

U(233-4) 24.0 + 2.0 
U(235) 1. 0 ± 0.2 
U(238) 25.0 ± 2.0 

Ra(226) . 130.0 ± 10.0 pCi/g 
Ra(228) o.o ± 1.0 

U(233-4) 100.0 ± 20. 0 . 
U(235) 4.7 ± o.s 
U(238) 100.0 ± 10.0 



Table 2. (Continued) 
SAMPLING LOCATION ID# 

Station 11 7A 
Section 1 
B-V 

Wash Area Near SA 
B-V 

Background For lOA 
Desiderio 
Road to Desiderio 

Radon Flux Area 12A 
Desiderio 

Radon Flux Area 13A 
Desiderio 

Station 11 14A 
Desiderio 

Station 12 15A 
Desiderio 

RADIONUCLIDE RESULTS UNITS 

Ra(226) 260.0 ± 10.0 pCi/g 
Ra(228) 1.0 + 1.0 
0(233-4) 290.0 ± 30.0 

U(235) 20.0 ± 2.0 
U(238) 310.0 ± 30.0 

Ra (226) 1.9 ± 0.2 pCi/g 
Ra(228) 1. 0 + 1.0 

U(233-4) 1.1 ± 0.1 
0(235) oo.o ± 0.1 
U(238) 1.1 ± 0.2 

Ra (226) 1.3 ± 0.1 pCi/g 
Ra(228) o.o ± 1.0 

U(233-4) 0.6 ± 0.1 
U(235) oo.o ± 0.1 
U(238) 0.8 ± 0.2 

Ra (226) 34.0 ± 3.0 pCi/g 
Ra(228) o.o + 1.0 

U(233-4) 17.0 ± 2.0 
U(235) 00.7 ± 0.1 
0(238) 17.0 ± 0.2 

Ra(226) 30.0 ± 3.0 pCi/g 
Ra(228) o.o ± 1.0 
0(233-4) 17.0 + 2.0 
0 (235) 00.0 ± 0.1 
0(238) 1.1 ± 0.2 

Ra(226) 1.8 ± 0.2 pCi/g 
Ra(228) o.o ± 0.6 
0(233-4) 0.6 ± 0.1 
0(235) o.o ± 0.1 
0(238) 0.7 ± 0.1 

Ra(226 3.0 ± 0.3 pCi/g 
Ra(228 o.o ± 1.0 
0(233-4) 1.7 ± 0.2 
0(235) 0.1 ± 0.1 
0(238) 1.5 ± 0.1 



Table 2. (Continued) 
SAMPLING LOCATION ID# RADIONUCLIDE RESULTS 

Station 30 18A Ra(226) 0.8_± 
Drainage Ra(228) 1.0 
near .station 30 U(233-4) 0.7 
B-V U(235) 0 .·l 
Section 3 U(238) 0.8 

Station 36 19A Ra(226) 20.0 
On Tailing Outcrop Ra(228) o.o 
B-V Section 3 U(233-4 28.0 

U(235) 1.2 
U(238) 28.0 

r;>uplicate of 19A 20A Ra(226) 33.0 
Ra(228) o.o 

U(233-4 29.0 
U(235) 1. 3 
U(238) 28.0 

Station 40 21A . Ra (226) 450.0 
Section 4 Ra(228) o.o 
B-V U(233-4) 330.0 

U(235) 29.0 
U(238) 390.0 

Laboratory -- TMA Eberline 
7021 Pan American Freeway, N.E. 
Albuqlierque, NM 

± 
± 
± 
± 

+ 
± 
± 
± 
± 

± 
± 
± 
± 
± 

+ 
± 
+ 
+ 
± 

0.1 
1.0 
0.1 
0.1 
0.1 

2.0 
1.0 
3.0 
0.2 
3.0 

3.0 
1.0 
3.0 
0.2 
3.0 

50.0 
01.0 
30.0 
3.0 

40.0 

UNITS 

pCi/g 

pCi/g 

pCi/g 

pCi/g 



•' . . . 
SAMPLING SECTION LOCATl9NS, BROWN-VANDEVER MINE.SITE 

SECTION 2 
·Path 

Brown-Vandever Homes 

SECTION 1 D D 
' 

EPA Staging Area "D 

D 
Gate .ROAD 

_____ ..,.,.. North 

NOTTO SCALE EPA SURVEY, NOVEMBER 1990 

Figure 4. Section location Map 



SAMPLE LOCATIONS, BROWN-VANDEVER MINE sire SECTION 1 

t::::J SHEo 

0 

Station 1 a (9o UR/Hr) 

TetePhone~ll~ne __ ~==--
Station 4 (11 s uR 

0 

Station 5 (145 UR/Hr) 

f30uRJHr 

Statton 1 e (700 llR/HAREAr) StarJon 7 t UR/Hry 

ridge t lows 
Pile 

Uranium Rich Pebbles 

Station 6 (1200 URRlr) ROAD 

o Station 3 (90 UR/Hr) 

0 

. STATION 8 (150 lJl!if!r) ridge 

Staffon 15 (230 UR/Hr) t rfdg,, Staffon j 0 (1250 OR/JJr) Stafion· 12 (600 UR/Hr) . · 

~ • Starion 14 (28() "ll/l!rj . • ....... ::::>-_ 6taffon,tl"" .• 

'""'""'*' Pile Stripped Area Exposed Bedrock 0 
Station 9 (190 UR/Hr) 

Station 13 (500 UR/Hr) 

Road cut 

station 2 (130 UR/Hr) 

ROAD 

NorroscAtE 
0 

Statton 1 (38 UR/Hr) 



SAMPLE LOCATIONS, -BROWN-VANDEVER MINE SITE SECTION2 
station 23 (120 u~/Hr) Plan View 
0 

. Drainage area 

Low Area 
North 

station 24 (220 uR/Hr) 

· Station 20 (650 u 

FLAT ELEVATED AR 

1 OO uR/Hr Station 1 g (700 uRn-lr) 

Concrete Pad Notto Scale 

Figure 6. Section 2 B-V. 



. . . 

SAMPLING STATIONS, BROWN-VANDEVER MINE SITE SECTION 3 

VENTILATION SHAFT 

--

HAYSTACK MOUNTAIN 

station 29 (130 uR/Hr) ......--

~~F-~~~f'F-~ Station 30 (BO uR/Hr) 

CONCRETE PAD 

North 

0'.___ __ P~O~W~M~Un~e~---------

0 

· Station 28 (40 uR/Hr) 

Station 31 (200 uR/Hr) 
Air Ducts 

0 OD 

ROAD 

Station 32 (350 uR/Hr) 
Limestone Brick Wall c0 ·======:::::::3~ 

Not to Scale 
~' 'J Figure 7. Section 3 B-V. 



SAMPLING STATIONS, BROWN-VANDEVER MINE-SITE SECTION 4 
HaystackMOll"ltaln 

station 39 (18 UR/Hr) 

0 

North ...... ____ _ 

large Talllng Ridge 

Pit 

. Elevated Area -
···.·.·.· .. 

; : : . . • • . • • • • • • 
...... ' . . . . ' ...... ' ..... 

25UR/Hr 

o Station 38 (240 uR/Hr) 

LJconcrete Pad 

0 

Station 40 (700 uR/Hr) 

(600 UR/Hr) 
Station 41 

station 37 (600 UR/Hr) 

station.~6 (225 uR/Hr on Contact) 

33 Ur/Hr 

Mining Shed 
Station 34 (125 uR/Hr) 

station 33 (15uR/Hr) 
Notto Scale 

EPA November 1990 Assessment 
Figure 8. Section 4 B-V. 

' . 



SAMP~ING STATIONS, DESIDERIO MINE SITE 
t;>eslclerlo H~ I i I I I 

._____.I EPA staging Area D 
o 1 o uR/Hr station 3 
Coral c 

· large Tafting Pies 

station 7 (85 UR/Hr) 

stafton 12 (900 UR/Hr) 

Station 11 (55 UR/Hr) 
ARROYO AREA 

FENCE 

Notto Scafe 

large Pit 
station 4 (20 uR/Hr) 

North 

Service Road 

station 8 (60 uR/Hr) 

EPA Assessment November 1990 

Figure 9. Desiderio Mine Site. 

Pond 
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CALIBRATION DATA 

INSTRUMENT --L-C...::-t:.::..;Wv;;;.i,,,c;..:.f_<c.;;:z___-_..;S;;.....r....f.::;...." ""-'l!r.....;e=..>;.__..;;..I!.,..;? C 

MODEL # A J S - 111 

EPA# I 'f? (:J :1 
SOURCE <J - I? 7 

./ 

PERFORMEDBY:.~~A.J....1..-/r:.~~6.-~t!'/..&...:..,.. ____ _ 

QA BY: ?'(~ ~ .. < 

DATE /a-1'..r- ?a 



INSTRUMENT 

MODEL# 

EPA# 

SOURCE 

., . ;, 

. . · ....... ~·· : . . . 

CALIBRATION DATA 

£ c c.r-<fcc - .f-le:>k.e.1 /fC 
"->f - /I I 

···:··.'·. 

'· ••. .':: .. ?··.::'!: ... ': 

• 

. •·.·.·.·•·. ·.· ·-. 

. ~. : _:: ·.· .. ·. - ~ -



-: .. '': . 

CALIBRATION DATA 

INSTRUMENT /J; c...rC)11, 

MODEL # M- £e1tt... et-..e:l.-.r 

EPA# {2£ ?- fl 
SOURCE C,.r- 13 7 

PERFORMEDBY:~~R~f.~~~6~-e..O'l~·~~~~ 

QABY: ~ 4, .... 
DATE 



CALIBRATION DATA 

INSTRUMENT lt::e/f~ ,,_, ~ £ 
MODEL# ~~-t-/~?"~~~~~-'-~-
EPA# 

SOURCE 

PERFORMED BY: d/-s < lk . 
I 

QA BY: .41"?• < ~'• 
DATE 



., '· .· ... 

CALIBRATION DATA 

INSTRUMENT //.//ft.~ ""t;{ 

MODEL # ----=-/""'----------
EPA# 

SOURCE 

PERFORMEDBY: __ ,4.~~~~~*-~/lt....t-___ ~ 

QA BY: 4474 < ~-
DATE //- (-fO 

i}_ .. ..:;_., :;_. __:.:..:.:...._ _ _:_· _<;,.--"-'-::'._:_'. ,-'-· .• -_·· _. --'----- .__:_--'--___;_ _ __:__:_~~;_;___.:._::..__.:.._:__ __ -'---_.;.''"_· .. _· --

·I --

... 
... : . 



CALIBRATION DATA 

INSTRUMENT _..!,./_;;.4...::;.iLo::L...L,.(...,;;;:~~A_=--___;;A.;......:;...:/(~--
MODEL # If 

EPA# £f b /~.J... 

SOURCE ,f6 - 01...~6 

~. 

' 

PERFORMEDBY: __ 4~/~c~~-..i.:M...._ ___ ~ 
QA BY: 4f tt--= 4'fu-v ..... 
D~E U-(-f o 

.. ·. ~· 
· ... ·. ·. :.: .. :.~: .. :·; .': 



CALIBRATION DATA 

INSTRUMENT -~h~ ... a:,/...1../.-=k--n..~--"""t_;;;.::..l(~-
MODEL # If' 
EPA # 4-£,;2.. t2 9'? 
SOURCE (<i _ ;z :L c. 

PERFORMED BY: __ ..c..A:...J.6....::-C:....,.K-~/k-------

QA BY: ?f.,.,.-= .~ ... =• . 
DATE //- /'- 9~ 

.'i 



CALIBRATION DATA 

INSTRUMENT tb-et(i4.c.. 1.tt ~ .. ;...,-
MODEL # /( o - (j.. A 

EPA# l'T=CJ 7 9;2... 

SOURCE 

PERFORMED BY:. _ _..,,i;.,ki:;;;.cl:...;;;i.c...,.;t<...___..I"/-:::....... ----

QA BY: ?/?/" ~ 
DATE 11- f- ?o 



:·1.>:.· .. ·· 

CALIBRATION DATA 

INSTRUMENT £t;._/(;1e Q ,k~14 c.I~ 

MODEL# £0- ~4 
EPA# 

SOURCE C,£-1'2 7 

PERFORMED BY:. __ A.~l<._.w;.__-1,IH~·;.__ ___ _ 
' 

QA BY: 4/~ ::: ~ e 

DATE It'- f- ?o 

. -, .. - .. :: :· - . ·. ;-· . ·· .. ··: ~- _: ·- . _ .. ' . 
·: ~ . 



CALIBRATION DATA 

INSTRUMENT E/,..:.c /; "< .To:\ .:::4-.aJ .f'"C" 
; 

MODEL# 

EPA# 

SOURCE 

./a - ~A 

/~O 7 2 f 

//-- rf- 'lo ; 

-·:_· .. ... ·-

' ·.-... 



MODEL# 

EPA# 

SOURCE 

CALIBRATION DATA 

/o-.l.A 

Cr- l:J? 

PERFORMED BY: __ ...,.A~l~ .. __,y: _ __._1'1.~---­

QA BY: 4 ~ 
DATE /~ £'- 9.J 

... 

~l-· ..:.,___--.. _;:--:~·-··.:__:__--'-"-,~--~-::..:_.;.:.~f-:'.c.:..::.{?~~-::o_:;,:~-=--:;::;._ ... ~_-:.: .. _ .. ___ ----'----'---·..:..'.:_::,:..::.:::·~-~:_:··=·:,,.:.;;:.;:~=D:~.:.:...;t{:..;;.;.~t~,$:.;..;_1I.::....:.t~cc:.:.l-r~-:;~~-'--:;·~::;;_ .. f:_,. ·_.· · __ · _, .. _·· ___ _ 
it " .· " "·"'· '·>. . '· ""· .,:, .. ·:<.~, .... """"'~ · ... , .... , .. ,_. .... 

:· -.. ~ .. ~·-"·''·--~-.--.· ·.--.·--. 
- -.... :-·: .· 

.. - . 
- .. ~: : : 

·. '._- .-·. 
... ·:-·.:·-



-? 
• ,. 

i . 
l 
J 

:.L .. :.::. 

. . - . . . . . . ' 
. . 

. _. .... ·. -~--< -::·: : : -~-. . ·.-. ;." . . .. :, . .- . . . 

CALIBRATION DATA . 

.. --~· ... 

INSTRUMENT _/ ~..---f ..... (_&t.... ...... · _"""-___ .r_c_ec.--"'"-( -<_.v.__· _ 

MODEL # 1::2. 6 o · - d. r~ ~ :.Y--
EPA # / fo f2- c.:> 

SOURCE A.....__ -14-1 !{ s -2.:>6'3 'JJ. 47 ... 

p4 -.1.J'f fti - "1?7 . J;t~ - . 

. . · 

PERFORMED BY: __ .-£ .... ~.,...,.__._c __ G-,...· _. ·-_: ·_. _. __ . ·._· '· _ .. 

QABY: ~-~· ·-.~.--· 

DATE 'i -I -f o 

. ' ------·- -·-·· . ··- . - : .. .':.. · •. :.-: _:_·:· .. -.'~·:. :·:· .. ~- -···.«··::· -~· -_:·· ~ .•.. : .... • .. ·-:~.:~ .. - ·: 

.. ,,.. 

· .. 
·.· -

·,·. 

·.:·. 

. ' -, .-,.., : "'. ·_ ~ ...... 

. . -.~ .; . : : : -.. ·_ 

. . . . . . . . . . . . . ·-·~; _.. :·: . : : 

.. : : /:, - .· ... 



f 
'. ~ . . . ..... ·:··: 

CALIBRATION DATA . 

INSTRUMENT /?c tf/4 e=t ·.. (c+ / .,.-

MODEL# __ a __ i~·-a_P_. ______________ _ 

EPA # /9-tt:J 312 
SOURCE Tit - ~;Jo t= r i' .•' .-·· 

.. . : ... 

. :~ . ·· .... · . 

:··· ···. 

PERFORMED BY:_._tf. _ _,.,..4 .... .:Se.-c __ __...,t;_· __ ·._ .. _· ··-·· ___ · .. _ ....... · ... 

QA BY: 1'.'=--, 4 .. --;. .. 
DATE //- 2 -fo 

l ' .... :·:·.· . 

. J 
' .. I 

.......... ~ ~·;-··· .. ·- . . ; .. : .. .... 
--~------------ --··-----~--· ·-- -·-·-····~-·-·--. ~ ·._. : .... 

·. -: ·. :~: 

. .. . .. 
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CALIBRATION DATA . 

INSTRUMENT _ __.£_=-=--:;';.._c-1_. --~----·· -----­

MODEL# 

EPA# 

SOURCE _,
1
,.._.Jll"-='4....,£-4 ..... k.._<.-___,.f-"'!...._~-=l.=J;...c.9'--:..l.-:J~9q""--___;;{/" $") 

SA ~ ?<> . · ..2.: p ;g 
.. A/,,-lt :Sc:;!\.. If?? • cl o;i 

PERFORM.ED BY: . R'61..r c (;..I . . H' 

QA BY: :fllr;~ . ~ 
DATE /t- 8'-?'-

·.,•' 

·::. \ 



CALIBRATION DATA 

INSTRUMENT £ 6 ~ ftt...-c:_ /(Sf' · 

MODEL # t:'S · t -:l. 

EPA # <3,2.. r <1 ·:r 1 .. ·,. 

SOURCE 
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' 
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CALIBRATION DATA. 

INSTRUMENT ___.£ ......... iG ..... -,c_t .... 1 "-_-<_,__' __ £._J_JP_· __ _ 

MODEL # r:. J ·fJ ... 2. 

EPA# 8;._5 4-6J 
SOURCE If P - J. ? o Jo i ~ s - l'J 7 _ - , · 

_n:< f4.IAY.f<.t: ta'f ft.t-l.'J'! /J.'?~ Jtt-~:_~~~-
'> . JJ.,,4 .!£: ( h ?k 'J 7 · tlw --;? ':J'f :_ ..lo:i 

· PERFORMED BY: · 4-../"' .- C:::.. 

· aA av: : =zt~~. = 

DATE /1-l!-ftt; 

: j '.·.; 

t . 
£1 .. 

.·-.: ·_ ... · 

. '.,·:: .. ·: 



• • 

CALIBRATION DATA 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION IX 

November 19, 1990 

75 Hawthorne Street 
San Francisco, Ca. 94105 

Collen Petullo, Health Physicist 
Yasmine Khonary 
Off ice of Air and Radiation 
P.O. Box 98517 
Las Vegas, NV 891093-8517 

Dear Mrs. Petullo: 

Thank you very much for your support, assistance and 
cooperation during our preliminary assessment on November 14-16 
at the Brown-Vandever and Desiderio uranium sites. Without your 
support and knowledge; the assessment would have not been as suc­
cessful. I truely appreciated your input and guidance throughout 
this project. As you know, we were able to conduct an extensive 
gamma survey at both sites and collect both water and sediment 
samples. In addition, as an experiment, we were able to place 
out over 40 radon flux canisters. 

I expect to receive the laboratory data within four weeks. 
As.soon as I receive this information, I will forward you it to 
you. Enclosed, I have made a popy of our gamma survey notes and 
rough maps. I hope to make some computer generated maps of the 
sites and I will forward you them as soon as possible. In addi­
tion, I am requesting aerial photos of both sites to assist us in 
our investigations. At this time, I will be reviewing our gamma 
survey data and I hope to gain your input as soon as as possible. 

Based on the laboratory and survey results, the Emergency 
Response Section will work closely with your office, the Navajo 
Superfund Office, and EPA Region 9 Hazardous Waste Management 
Division in interpreting the data and developing a response. Once 
again, thank you for your assistance, support and help and I look 
forward to working with you throughout this project. If you have 
any.questions or concerns, please call me at 415-744-2298. 

f;{;;:fy; 
Robert Bornstein 
on-Scene-Coordinator 
Emergency Response Section 

Printed on Recycled Poper 



LUQRATORY SAKPLB ID 

Lab Number 
lA 
2A 
3A 
4A 
SA 
6A 
7A 
BA 

9A 
lOA 
llA 
12A 
13A 
14A 
lSA 
16A 
17A 

18A 
19A 
20A 
21A 

BROWN-VANDEVER 

DESIDERIO MINE 

BROWN-VANDEVER 

Sample Location 
Station 20 
Station 22 
Station 23 
Station 25 
Station 6 

. Station 10 
station 11 

Wash near Brown House 

Backqround (BV) 
Backqround (BD) 
Station 4 
Station 7 
Station 7 (dup) 
Station 11 
Station 12 
Station 9 
Station 10 

Station 30 
Station 36 
Station 36 (dup) 
station 40 



.. 

Operator -
Instrument 
1 Ludlum 19 
2 Bicron 
3 Ludlum 12 

Pancake 

GAMMA RADIATION SURVEY DATA 

BROWN-VANDEVER MINE SITE, NAVAJO NATION 

NOVEMBER 14-15, 1990 
Collen Petullo Recorder - Robert Bornstein 

ID# Calibration date Calibration Source 
452663 11-08-90 Ra-226 
825481 10-15-90 Cs-137 
140830 11-08-90 Pu-239,Sr-90 

Date 11/14/90 SECTION 1 
+------+-------+-----------+------------+-----------+------------+ 
I Inst.ITime I Station I Ground I Waist I Comments I 
+------+-------+-----------+------------+-----------+------------+ 
I 1 I 0900 IBackgroundll 11 uR/hr I 11 uR/hr 12:5 mi from I 

3 0903 100 cpm 100 cpm site. 
+------+-------+-----------+------------+-----------+------------+ 
I 1 I 0908 1Background21 11 uR/hr I 11 uR/hr 11:0 mi from I 

3 0910 100 cpm 100 cpm site. 
+------+-------+-----------+------------+-----------+------------+ 
I 1 I 0930 I Brown Hamel 13 uR/hr I 14 uR/hr !stage area I 
+------+-------+-----------+------------+-----------+------------+ 
I 

1 I 1000 I Station 1 I 35 uR/hr I 36 uR/hr 'Center of I 
2 1001 25 urem/hr 25 urem/hr dirt road 

+------+-------+-----------+------------+-----------+------------+ 
I 1 I 1003 I Station 2 I 130 uR/hr 1135 uR/hr !near tree I 

2 1004 70 urem/hr 60 urem/hr 
+------+-------+-----------+----~-------+-----------+------------+ 

I 
1 I 1007 I Station 3 I 90 uR/hr I N/A 'contact I 
2 1008 50 urem/hr N/A on ground 

+------+-------+-----------+------------+-----------+------------+ 
I 

1 I 1010 I station 4 I 115 uR/hr* 1100 uR/hr 'I I 
2 1011 75 urem/hr 50 urem/hr 

+------+-------+-----------+------------+-----------+---~--------+ 

I 
1 I 1015 I Station 5 I 130 uR/hr 1145 uR/hr I I 
2. 1017 85 urem/hr 60 urem/hr 

+------+-------+-----------+------------+-----------+----~-------+ 

I 1 I 1019 I Station 6 11200 uR/hr 1800 uR/hr 'In pit zone I 
2 1020 SOIL SAMPLE 800 urem/hr 400 urem/hr (5A) 

+------+-------+-----------+------------+-----------+------------+ 
I 

1 I 1028 I Station 7 I 40 uR/hr I 44 uR/hr. IA'-fay from I 
2 1033 20 urem/hr~ 25 urem/hr pit. area 

+------+~------+-----------+------------+-----------+------------+ 

I 
1 I 1040 I Station 8 I 150 uR/hr 1140 uR/hr I I 
2 1044 90 urem/hr 72 urem/hr 

+------+-------+-----------+------------+-----------+------------+ 



+------+----+-----------+---------------+-----------+-----------+ I Inst.ITimel station I Ground jwaist I comments I 
+------+----+-----------+---------------+-----------+-----------+ 

1 110551 Station 9 I 190 uR/hr 1110 uR/hr I I 
2 1057 120 urem/hr 90 urem/hrl 

+----+-----------+---------------+-----------+-----------+ 
1 111051 Station 101 1250 uR/hr 1800 uR/hr 'open area I 
2 1108 SOIL SAMPLE 750 urem/hr 350 urem/hr (6A) 

+------+----+-----------+---------------+-----------+-----------+ 
I 1 ·111131 Station 11 J 400 uR/hr 1200 uR/hr I I 

2 1115 SOIL SAMPLE 300 urem/hr 150 urem/hr (7A) 
+------+----+-----------+---------------+-----------+-----------+ 
I 1 111101 Station 121 600 uR/hr 1500 uR/hr I I 

2 1120 500 urem/hr 300 urem/hr 
+------+----+-----------+---------------+-----------+-----------+ 
I 1 111221 Station 131 500 uR/hr 1500 uR/hr I I 

2 1124 250 urem/hr 400 urem/hrl 
+------+----+-----------+---------------+-----------+-----------+ ·I 1 111211 st~tion 141 600 uR/hr '1700 uR/hr I I 

2 1128 300 urem/hr 300 urem/hr 
+------+----+-----------+---------------+-----------+-----------+ 
I 1 111341 Station 151 230 uR/hr 1280 uR/hr I I 

2 1136 150 urem/hr 150 urem/hr 
+------+----+-----------+---------------+-----------+-----------+ 
I 1 111401 station 161 700 uR/hr 1600 uR/hr I I 

2 1141 300 urem/hr 250 urem/hr 
+------+----+-----------+---------------+-----------+-----------+ 
I 1 111501 station 171 80 uR/hr 1120 uR/hr J I 

2 1151 40 urem/hr 35 urem/hr 
+------+----+-----------+---------------+-----------+-----------+ 
I 1 111551 station 181 90 uR/hr 165 uR/hr I I 

2 1156 50 urem/hr 35 urem/hr 
+------+----+-----------+---------------+-----------+-----------+ 
I 1 113001 station 191 700 uR/hr 1600 uR/hr I I 

2 1303 SECTION 2 450 urem/hr 350 urem/hr 
+------+----+-----------+---------------+-----------+-----------+ 
I 1 113061 Station 201 900 uR/hr 1800 uR/hr J on pad I 

2 1309 SOIL SAMPLE 650 urem/hr 500 urem/hrl (lA) 
+------+----+-----------+---------------+-----------+--~--------+ 

I 
1 113141 Station 211 300 uR/hr 1230 uR/hr , · 1 attic I 
2 1315 250 urem/hr 150 urem/hr 

+------+----+-----------+---------------+-----------+-----------+ 
I 1 113201 Station 221 230 uR/hr ,1210 uR/hr I eqge of I 

2 1321 SOIL SAMPLE 130 urem/hr 100 urem/hr· pile (2A) 
+------+----+-----------+---------------+-----------+-----------+ 
I 1 113301 Station 231 120 uR/hr I 50 uR/hr J I 

2 1334 SOIL SAMPLE 40 urem/hr 40 urem/hr (3A) 
+------+----+-----------+---------------+-----------+-----------+ 



+-----+----~+------------+--------------+-----------+------------+ I Inst. j Tim.e I station I Ground I Waist I Comments I 
+-----+-----+------------+--------------+-----------+------------+ 
I 1 11346 I Station 24 I 220 uR/hr 1220 uR/hr I J · 

2 1348 120 urem/hr 110 urem/hr 
+-----+-~---+------------+--------------+-----------+------------+ 

I 1 11350 I station 25 I 500 uR/hr 1400 uR/hr I I 
2 1352 SOIL SAMPLE 250 urem/hr 175 urem/hr (4A) 

+-----+-----+------------+--------------+-----------+------------+ 
I 1 11358 I Station 26 I JOO uR/hr 1300 uR/hr I I 

2 1400 170 urem/hr 170 urem/hr 
+-----+-----+------------+--------------+-----------+------------+ 
I 1 11405 I station 27 I 250 uR/hr 1200 uR/hr I I 

2 1408 150 urem/hr 150 urem/hr 
+-----+-----+------------+--------------+-----------+------------+ 
I 1 1132.0 I Station 28 I 10 uR/hr I 10 uR. /hr. I 11/15/90 I 

2 1322 SECTION 3 5 urem/hr 5 urem/nr 
+-----+-----+------------+--------------+-----------+------------+ 
I 1 11330 I Station 29 I N/A I 13 uR/hr I at window I 

2 1330 10 urem/hr of vent 
+-----+-----+------------+--------------+-----------+------------+ 
I 1 11333 I Station 30 I 80 uR/hr I 80 uR/hr I lots of I 

2 1334 SOIL SAMPLE 50 urem/hr 50 urem/hr stones(18A) 
+-----+-----+------------+--------------+-----------+------~-----+ 

I 1 11337 I station 31 I 75 uR/hr ., I on casing I 
3 1338 300 uR/hr Lgm micro in hole 

+-----+-----+------------+--------------+-----------+------------+ 
I 1 11345 I Station 32 I 350 - 90 uR/hr on brick wall I 

2 250 - 50 urem/hr on brick wall 
+-----+-----+------------+--------------+-----------+------------+ 
I 1 11355 I Station 33 I 15 uR/hr I 15 uR/hr J I 

2 1400 SECTION 4 10 urem/hr 10 urem/hr 
+-----+-----+------------+--------------+-----------+------------+ 
., 1 11405 I Station 34 I 125 uR/hr I 90 uR/hr I I 

2 1407 90 urem/hr 50 urem/hr 
+-----+-----+------------+--------------+-----------+------------+ 
I 1. (1410 I station 35 I 25 uR/hr I 25 uR/hr J I 

2 1411 10 urem/hr 10 urem/hrl 
+--~--+-----+------------+--------------+-----------+------------+ 

I 1 11415 I Station 36 I 225 uR/hr* 1110 uR/hr# Ion wall facel 
2 1417 SOIL SAMPLE 130 urem/hr 70 urem/hr (19A) (20A) 

+-----+-----+------------+--------------+-----------+---~--------+ 

I 1 11420 I Station 37 I 600 uR/hr l600 uR/hr I ~ug area I 
2 1423 · 300 urem/hr l,300 urem/hr · 

+-----+-----+------------+--------------+-----------+------------+ 
I 1 11

14
43

3
0
3 
I Station 38 I 240 uR/hr 1200 uR/hr I I 

2 200 urem/hr 240 urem/hr 
+-----+-----+------------+--------------+-----------+------------+ 



+-----+------+----------+-------------+-------------+------------+ 
!Inst.I Time I station I Ground I Waist I Comments I 
+-----+------+----------+-------------+-------------+------------+ 
I 1 I 1440 I Station 391 18 uR/hr I 18 uR/hr I ,. 

2 1443 10 urem/hr 10 urem/hr 
+-----+------+----------+-------------+-------------+------------+ 
I 1 I 1446 'station 401 700 uR/hr I 600 uR/hr I I I 2 1448 SOIL SAMP · 600 urem/hr JOO urem/hr (21A) 
+-----+------+----------+-------------+-------------+------------+ 
I 1 ,. 1452 I station 411 500 uR/hr* I 400 uR/hr# I I 

2 1453 350 urem/hr 250 urem/hr 
+-----+------+----------+-------------+-------------+------------+ 

* on contact with rock/tailing outcrop 
# 3 feet from contact 

Soil sample SA was near Brown house drainage 
Soil sample 9A was a background sample 



Operator -
Instrument 
1 Ludlum 19 
2 Bicron 
3 Ludlum 12 

Pancake 

GAMMA RADIATION SURVEY DATA 

DESIDERIO MINE SITE, NAVAJO NATION 

NOVEMBER 15, 1990 
Collen Petullo Recorder - Vicky Radvilla 

ID# Calibration date Calibration Source 
452663 11-08-90 Ra-226 
825481 10-15-90 cs-137 
140830 11-08-90 Pu-239,Sr-90 

Date 11/15/90 SECTION 1 
+-~----+------+------------+------------+-----------+------------+ I Inst.ITime I station I Ground I Waist I Comments I 
+------+------+------------+------------+-----------+------------+ 
I 1 I 0825 I Backgroundll 11 uR/hr I 11 uR/hr 12:5 mi from I 

3 100 cpm 100 cpm site 
+------+------+------------+------------+-----------+------------+ 
I 1 I 0830 I Background21 11 uR/hr I 11 uR/hr ,1.0 mi from I 

3 100 cpm 100 cpm site 
+------+------+------------+------------+-----------+------------+ 
I 1 I 0855 I Station 1 I 12 uR/hr I 12 uR/hr lat pond site' 

2 0856 7 urem/hr 6 urem/hr 
+------+------+------------+------------+-----------+------------+ 
I 1 I 0857 I Station 2 I 18 uR/hr I 18 uR/hr lat fense I 

2 0859 8 urem/hr 8 urem/hr 
+------+------+------------+------------+-----------+------------+ 
I 1 ,. 0940 I Station 3 I 10 uR/hr I 10 uR/hr lat base I 

2 0941 5 urem/hr 5 urem/hr station 
+------+------+------------+------------+-----------+------------+ 
I 1 I 0955 I Stat1.·on 4 I 20 uR/hr I 24 uR/hr 'large pit I. 

2 0956 SOIL SAMPLE 7 urem/hr 7 urem/hr (llA) 
+------+------+------------+------------+-----------+------------+ 
I 1 I 1000 I station 5@ I 90 uR/hr I 75 uR/hr 'pile near I 

2 1001 50 urem/hr 40 urem/hr st. 4 
+------+~-----+------------+------------+-----------+------------+ 

I 
~ I 1045 I Station 6@ I 135 uR/hr 1120 uR/hr ·1 I 
2 1046 75 urem/hr 60 urem/hr 

+-~----+------+------------+------------+-----------+------------+ 

I 1 I 1055 I station 7@ I 85 uR/hr ,. 75 uR/hr I (12A) J 
2 1056 SOIL SAMPLE 50 urem/hr 40 urem/hr (13A) Oup 

+------+------+------------+------------+-----------+------------+ 
I 1 I 1058 I Station 8 I 170 uR/hr , 1120 uR/hr .. , I 

2 1100 · 90 urem/hr 60 urem/hr 
+------+------+------------+------------+-----------+------------+ 
I 

1 I 1105 I Station 9 I 1 · I sediment I 
2 SOIL SAMPLE only (16A) 

+------+------+------------+------------+-----------+------------+ 



• 
Date 11/15/90 SECTION 1 

+------+-------+-----------+------------+------------+-----------+ I Inst.ITime I station I Ground I Waist !Comments I 
+------+-------+-----------+---------~--+------------+-----------+· 

I 1 I 1107 'Station 10 I I 'sediment I 
2 SOIL SAMPLE only (17A) 

+------+-------+-----------+------------+------------+-----------+ 
I 1 I 1153 'Station 11 I 55 uR/hr I 55 uR/hr I I 

2 1154 SOIL SAMPLE 30 urem/hr 30 urem/hr (14A) 
+------·+-------+-----------+------------+------------+-----------+ 
I 1 I 1214 'Station 12 I 900 uR/hr I 400 uR/hr 'near attic I 

2 1215 SOIL SAMPLE 400 urem/hr 250 urem/hr (15A) 
+------+-------+-----------+------------+------------+-----------+ 

@ radon flux canister area 
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·.41zi SaENTIRC ANALYSIS, /Ne. 
November 3S, 1999 

Ms. Mary Sue Philp 
·Ecology ' Environment 
168 Spear. St. 
San Francisco, CA 94195 

Subject: Results of Radon Flux Testing 
Navajo Uranium Mine Sites 
Hew Mexico. 

. - ' · .. ~ . 
Dear Ms. Philp:.· ·· ,. , 

Scientific Analysis, Inc, is pleased to. provide you with the 
results of sa radon flux measurements performed on November 15-
16, 1999 on three Navajo uranium mine sites using the 4" charcoal 
canister device ·(SAACC). While the SAACC procedure is not an EPA 
approved method, side by side measurements using the SAACC and 
the EPA approved procedure (LAACC) demonstrate comparable results 
when respect.ive arithmet~c means are computed and compared with 

-each other. · 

The a2ithmetic. mean radon flux levels were· 51.4, 67.1, and 47.7 
pCi/m -s, respectively for stations 5, 6, ·and 7. l!'or comparison 
purposes, the 48 CFR Part 61 standard for operat~ng uranium mill 
tailings piles limits radon emissions to 29 pCi/m -s •. 

Individual flux .results are presented in tbe attached Tables Tx 
.where ·the· prefix ··NUS refers· to Navajo<· Uranium ·Station ·· s, NU6 · 
refers to Navajo Uranium Station 6, and NU7 refers to Navajo 
Uranium Statioti 7~ Each table is divided into subparts (v) valid 
teat results, (d) duplicate test results to demonstrate counting 
precision, and (b) "blank" results to check internal quality 
control. Based on counting results, measurements identified as 
NUS-28494, NU6-2S42S, and NU7-28433 are most likely blanks (i.e. 
unexposed SAACC). · 

. 
Table QA outlines the quality assurance results. Sampling 
·conditions such. as ambient temperature and rainfall are unknown 
to SAi but are assumed to be within the limits·prescribed in the 
SAACC procedure. In addition, a copy of the sample chain of 
custody form is included for your files. . 

lf you have any questions regarding these results and this ietter 
refOrt, please do not hesitate to call me. · All data and reports 

I 
....... 

- ./ ,· 

6012 E. SHIRLEY LANE, MONTGOMERY, AL 36117 o TEL: 205-271-<>643 D FAX: 205-271-0S18 



.. . 

Ms. Mary Sue Philp 
Hovember 39, 1998 
Page 2 

. -. ~ '.. 

will be treated as confidential and will not be re.leased without 
your written approval. 

Sincerely, 

SCIENTIFIC ANALYSIS, l~C. 

Thomas R. Horton 
Radiation Consultant 

TH/rlr 

attach: Table (4) 

'"•: 

'/ 

- ~ -· --
' .. ::""" .. ' . ' 

6012 E. SHIRLEY LANE, MONTGOMERY, AL 36117 c TEL: 205-271..()643 c FAX: 205-271-0818 



Mine Stations 

Overall 

Table QA 

Quality Assurance Results 

\ Completeness 

180 

Counting 
' Precision 

e.2 

Blank (Blind) 
Identification 

• 

•All blanks (blinds) were presumably found and calculated to have an 
equivalent flux of zero • 

. 1.· 

6012 E. SHIRLEY LANE, MONTGOMERY, AL 36117 o TEL: 205-271.()643. o FAX: 205-271-0818 



.,,.,,.-
. ' ~I SCIENTIFIC ANALYSIS, I NC. 

IJ!llil OP IAOOI fLOl CXl!PUT!TIOIS 
t!BLI h. ULID TlST USOLTS roi TOP or STACI 

Scientific lnal1sis, lac.; lont1oae?)', ilabaaa 36111 

ltt.edar - On Stack - -Off Stack - - Cmt legim -- Cooter If f. 

115-2038( 11/15/90 11:38 u 11/16/90 10:11 u 11/20/90 09:14 u 0.1659 

. IUS-20385 11/15/90 11:40 u 11/16/90 10:11 u 11/20/90 09:26 u 0.1659 

IUS-20386 11/15/90 11:32 u 11/18/90 10:21 u . 11/20/90 09:48 Ill 0.1859 

IU5-2038'1 11/15/90 11:30 u 11/16/90 10:18 u 11/20/90 09:58 Ill 0.1659 

IUS-20388 11/15/90 ll:Mu 11/16/90 10:19 u 11/20/90 10:09 u 0.1859 

IUS-20389 11/15/90 11:37 u 11/16/90 10:18 u 11/20/90 10:20 u 0.1659 

IUS-20390 11/15/90 11:'2 u 11/16/90 10:15 u 11/20/90 10:31 u 0.1659 

IUS-20391 11/15/90 11:4( u 11/16/90 10:16 u 11/20/90 10:(2 II 0.1659 

IUS-20392 11/15/90 11:31 u 11/16/90 10:18 u 11/20/90 10:53 u 0.1659 

IUS-20393 11/15/90 11:30 u 11/18/90 10:21 u 11/20/90 11:04 u 0.1659 

IUS-2039( 11/15/90 11:27 u 11/16/90 10:20 u 11/20/90 11:18 u 0.1659 

ID5-Z0395 11/15/90 11:23 u 11/16/90 10:20 Ill 11/20/90 11:31 u 0.1659 

IUs-20396 11/15/90 11:45 u 11/16/90 10:21 u 11/20/90 11:50 u 0.1859 

IUS-20397 11/15/90 11:4( u 11/16/90 10:22 u 11/20/90 12:01,. 0.1659 

IU5--20398 11/15/90 11:(0 u 11/16/90 10:21 u 11/20/90 12:13 ,. 0.1659 

IUS-20399 11/15/90 U:Uu 11/18/90 10:21 u 11/20/90 12:26 Pl 0.1659 

IUS-20400 11/15/90 11:48 u 11/18/90 10:13 II 11/20/90 12:39 Pl 0.1659 

IU5·20t01 11/15/90 ll:CS u 11/16/90 10:17 u 11/20/90 12:58 -,. 0.1659 
~ 

IDi-20402 11/15/90 11:51 u 11/16/90 10:13 u 11/20/90 01:06 Pl 0.1659 

ID5-20403 11/15/90 11:48 u 11/16/90 10:23 u 11/20/90 01:18 Pl 0.1659 

. , 

U.S. EPA LISTED 
RADON LABORATORY 

11/27/90 

Groa Cata lacqro1111d fln 

56136 816 52.9 

15891 816 62.3 

31381 816 M.9 

38564 616 36.1 

41146 616 38.7 

50799 816 48.1 

41825 616 39.8 

37511 616 35.7 

72031 816 88.5 

73480 616 69.7 

87716 616 8(.3 

. 41909 116 39.5 

133063 816 129 

12(122 616 121 

26268 616 24.8 

70727 816 88.3 

21932 616 21.0 

27380 816 26.3 

19879 616 19.l 

28711 • 116 27.7 

IOTI: &ltU1ea are local ltac'LU1ea; Couti111 tiae ls /D1inutes; flu le 1ben in pCi/Sec-St I 
IOtl: iubet offl:u leanreteiits : 20; &nraae flu : 51.4 . ,-.-- '. 

6012 E SHIRLEY LANE CJ POST OFFICE BOX 3112 CJ MONTGOMERY. ALABAMA 36109 CJ (205) 271-0643 



... _: ~-Zi SCIENTIFIC ANALYSIS. /NC. U.S. EPA LISTED 
RADON LABORATORY 

SOD.UT or 1!001 fLOI COKPUTATIOIS 
TlBLI Td. DOPLICATI Tift llSULTS JOI TOP or ftACI 

Scie1tific lne.lraia, lac.; lo1t1oaer1. llabeaa 36117 

letector -- On Stael -~ - Off Stael - - Coot Beran --- Cou~er If f. Groaa Cnh 

IU5-Z0390 11/15/90 11:42 u 11/16/90 10:15 u 11/21/90 11:40 Ill 0.1647 3U65 

IU5·20399 11/15/90 11:41 u 11/16/90 10:21 u 11/21/90 11:51111 0.1647 59115 

IOTI: 111 tilta are local atacl tiaea; CounU11 U1e ii JO 1i11tea; flu la tbea h ,Ci/Sec-St II 
IOTI: luber of 11111 lleanreaeata : 2; lnrage flu : 54.3 

'.' 

6012 E SHIRLEY LANE c POST OFFICE BOX 3112 c MONTGOMERY, A1NWM 36109 c (205) 271.()643 

11/27/90 

Backgroud flu 

570 39.9 

570 68.6 



., :· ~·--i SCIENTIFIC ANAlY$1$, /NC. 
U.S. EPA LISTED 

RADON LABORATORY 

SUMWI or l!DOI JLOI COMPUTATIOIS 
TlBLI Tb. Bl.AH HST llSULTS roR TOP or STACI 

Scientific Analrsis. Inc.; lont1oaer1. Alabama 36117 11/27/90 

letedor --- On Stael -- --- Off Stael -- - Count Beau -- Counter lff. Gross Cnts Bactirond flu 

1115-20404 11/15/90 11:50 ll 11/16/90 10:19 II 11/20/90 01:30 Pl 0.1659 827 

IOTI: lll thee are local itack \iaes; Countina U1e is IO 1inutes; flu is then ii ,Ci/Sec-Sq II 
IOTI: llllber of flu lleuureaents : 1; lveraie flu : 0.0 

.,. 
.,,,... 

6012 E SHIRLEY LANE c POST OFFICE BOX 3112 c MONTGOMERY, ALABAMA 36109 c (205) 271-0643 

816 0.0 



: 

: ,f.JJi SCIENTIFIC ANALYSIS. /NC. 

SOD!IT or IADOI lLUI COtlPOT!TIOIS 
UBL!"· JALID HST llSOLTS JOI TOP or STACI 

Scieutifle halrsis, be.i lo1tgoe11, &labua 36117 

letect.or : - On Stael --- --- Off Stael -- - Count Bero - Counter lff. 

IU6-20405 11/15/90 12:05 Pl 11/16/90 10:23 II 11/20/90 01:41 Jiii 1.1659 

1116-20406 11/15/90 12:03PI 11/16/90 10:23 II 11/20/90 01:52 Jiii 0.1659 

ltJS-20407 11/15/90 12:00 Pl 11/16/90 10:23 II 11/20/90 02:03 Jiii 0.1659 

IU&-20408 11/15/90 12:01 Pl 11/16/90 10:25 u 11/20/90 02:14 Jiii 0.1659 

IU6-20409 11/15/90 12:07 Pl 11/16/90 10:27 II 11/20/90 02:25 Pl 0.1659 

IU6-20410 11/15/90 12:06 Pl 11/16/90 10:28 II 11/20/90 09:03 II 0.1638 

IU6-20U1 11/15/90 12:02 Pl 11/16/90 10:26 II 11/20/90 09:14 .. 0.1638 

1116-20412 11/15/90 12:04 Pl 11/16/90 10:29 II 11/20/90 09:26 ID 0.1638 

IU6-20413 11/15/90 11:59 II 11/16/90 10:30 II 11/20/90 09:46 ID 0.1638 

IU6-20414 11/15/90 12:07 Pl 11/16/90 10:31 II 11/20/90 09:58 ID ' 0.1638 

IU6-20415 11/15/90 12:10 Pl 11/16/90 10:28 II 11/20/90 10:09 ID 0.1638 

IUS-20416 11/15/90 11:55 u 11/16/90 10:25 II 11/20/90 10:20 an 0.1638 

IU6-20417 11/15/90 11:58 u 11/16/90 10:25 II 11/20/90 10:31 ID 0.1638 

IU&-20418 11/15/90 11:57 u 11/16/90 10:25 u 11/20/90 10:(2 ID 0.1638 

IU6·20419 11/15/90 11:53 u 11/16/90 10:25 II 11/20/90 10:53 ID 0.1638 

U.S. EPA LISTED 
RADON LABORATORY 

11/27/90 

Groaa Cata lacl.crond nu 
18532 116 17.9 

85963 816 65.2 

88587 816 87.7 

58818 816 58.1 

45538 616 45.0 

43613 818 41.8 

84389 618 81.5 

62770 618 60.5 

46518 118 44.6 

46848 818 45.2 

57169 618 55.6 

57660 118 55.7 

146693 118 143 

124072 618 121 

84129 818 81.8 

IOTI: 111 thee are local atael U1ea; Coutila tiae is D 1i1utes; r1111 is 1in1 b pCi/Sec-St II 
IOU: luber of r1111 leameae11ta: 15i &nraae flu : 87.0 

... 

. 

·-:. ,.• • .. 

.. . 

6012 E SHIRLEY LANE c POST OA=ICE BOX 3112 c MONTGOMERY, ALABAMA 36109 D (205) 271-0643 



: ~•z i sctENT/FIC ANAlYSIS. , NC. 
U.S. EPA LISTED 

RADON LABORATORY 

smrwt or llDOI fWI all>UUtIOIS 
TA.Bl.I Td. DOPLICATI TIST USULTS JOI TOP or STACI 

Scientific &nal1sia, lac.; loatgoaerJ, !labela 36117 

letectot ......... On Stael ~ - Off Stael - - Coot leJ111- Couter If f. CroH Cits 

IU6·20410 11/15/90 12:06 ,. 11/16/90 10:28 u 11/21/90 11:40 u 0.1642 35937 

ID6-20420 11/15/90 11:50 u 11/16/90 10:25 u 11/21/90 11:51 u 0.1642 825 

IOTI: All tins are local stack Uaes; CoeUag tin ii /0 ainutea; '1111 ls thea h pCifSec-St II 
IOTI: tuber of '1111 !ee.mnenh : 2; lveraae flu : 20.9 

. , . 
·' 

... • .. 

'·· .. ';· 
• t.' .... · 

6012 E SHIRLEY LANE Cl POST OFFICE BOX 3112 Cl MONTGOMERY. ALABAMA 36109 Cl (205} 271.Q643 

11127/90 

Backarotad nu 
634 41.9 

634 0.0 



.. : AZi SCIENTIFIC ANALYSIS. INC. 
U.S. EPA LISTED 

RADON LABORATORY 

SU!WY or WOI fLOI CX»!POTATIOIS 
UBL! Tb. BWI DST UstJLTS JOR TOP or SUCl 

Scientific laal1aia, lac.; llont1oaer1, llabaaa 36117 um190 

lletector ~- On Stack ~ ~ Off Stack ~ ~ Co1lllt BefUll. ~ Co1lllter lff. Croaa Cata Backlround fl111 

IU6-20t20 11/15/90 11:50 u 11/16/90 10:25 u 11/20/90 11:04 .. t.1638 

IOTI: 111 thea are local 1tack t11ea; Co1llltiD£ tile is/D 1inutea; Jl111 la 1hen h pCi/Sec-Sg I 
IOU: lober of flu leuureunta : 1; lnr1.1e fl111 : O~O . 

,·:· 
.. I, 

6012 E SHIRl..EY LANE o POST OFFICE BOX 3112 o MONTGOMERY, A1..ABAMA 36109 o (205) 271..()643 

618 0.0 



.:. 

~ ~•.JJi SCIENTIFIC ANALYSIS. INC. 

SUllWI or IADOI rLDl COOOTATIOIS 
TABLI h. YALID UST llSULTS JOR TOP or STACI 

Scientific &nal1sis, l1t.i lont101er1, ·11abaaa 36117 

le tee tor -On Stael- - Off Stael - - Cout lepn - Counter lff. 

IUT-20421 11/15/90 12:1( Jll 11/16/90 10:29 u 11/20/90 11:18 u 0.1638 

IUT-20422 11/15/90 12:16 Jll 11/16/90 10:29 u 11/20/90 11:31 u 0.1638 

IUT-20423 11/15/90 12:18 Pl 11/16/90 10:30 u 11/20/90 11:50 u 0.1638 
I 

IUT-20424 11/15/90 12:22 Jll 11/16/90 10:30 u 11/20/90 12:01 pa 0.1638 

IUT-20425 11/15/90 12:22 Pl 11/16/90 10:30 u · 11120190 12:13 Pl 0.1638 

IUT-20426 11/15/90 12:19 Pl 11/16/90 10:30 u 11/20/90 12:26 Pl 0.1638 

IUT-20427 11/15/90 12:15 Pl 11/16/90 10:30 u 11/20/90 12:39 Pl 0.1638 

IUT-20428 11/15/90 12:18 Pl 11/16/90 10:33 u 11/20/90 12:56 Pl 0.1638 

I07-20429 11/15/90 12:20 Pl 11/16/90 10:34 u 11/20/90 01:06 Pl 0.1638 

IUT-20430 11/15/90 12:12 pa 11/16/90 10:35 u 11/20/90 01:18 Pl '0.1638 

IUT-20431 11/15/90 12:24 Pl 11/16/90 10:34 u 11/20/90 01:30 Pl 0.1638 

IUT-20432 11/15/90 12:28 Pl 11/16/90 10:32 u 11/20/90 01:(1 Pl 0.1638 

U.S. EPA LISTED 
RADON LABORATORY 

11/27/90 

Groaa Cats laclJround nu 

40588 618 39.7 

67549 618 66.7 

53832 618 53.2 

29053 618 28.6 

37118 618 36.7 

37697 618 37.3 

42691 618 42.2 

55381 618 55.1 

39554 618 39.2 

41457 618 41.0 

46276 618 46.3 

84987 618 85.9 

IOTI: 111 tiles are local 1tact tiaes; Counting tile la lo ainutes; nu is 1iven in pCi/Sec-Sq II 
IOTI: luaber of rlu lleasure1ents : 12; llera1e flu: 41.1 

.... ~ . . , 
.. 

,.j •· 

6012 E SHIRLEY LANE c POST OFFICE BOX 3112 c MONTGOMERY. Al..ABAMA 36109 c (205) 271-4643 



, ·: ~f.JJi SctENTtFtc ANALYsts. INc. 

SU!IMAIY or l!DOI fLOI CO!PUTATIOIS 
TABLI Td. OOPLICATI UST RESULTS JOB TOP or STACI 

Scie1tific Anal1sis, Inc.; lfo1t101er1, llabaaa 36117 

U.S. EPA LISTED 
RADON LABORATORY 

11/27/90 

Detector ~-- On Stack ~-- ~ Off Stack ~-- ~ Count Be.run ~ Counter lff. Gross Cnts Bactiround Jlui 

IUT-20430 11/15/90 12: 12 Pl 11/16/90 10:35 u. 11/21/90 12:02 Pl 0.16(2 35074 634 40.9 

IOTI: 111 tiles are local atack tiles; Countina tile is /D1inutes; Jlui ii 1iven lD pCifSec-Sq II 
lotl: haber of Jlui lleasureaents : 1; lveraie flui : 40.9 · 

. ..~ 

6012 E SHIRLEY LANE c POST OFFICE BOX 3112 c MONTGOMERY, Al.ASAMA 36109 c (205) 271.()643 



. . . 

. -~ . ~l.JJi SCIENTIFIC ANAlVm. /NC. U.S. EPA LISTED 
RADON LABORATORY 

SUtlWT or IADOI JLUI COMPDTATIOIS 
TABLE Tb. BLlll TIST USOLTS 101 TOP or STACI 

Scientific lnll1sis, Inc.; lont101er1, ilabaaa 36117 11/27/90 

Detector - On Stael - - Off Stael -- - Count Beaun -- Counter lff. Gross Cnts lack.around flu 

IUT-20433 11/15/90 12:15 Pl 11/16/90 10:30 aa 11/20/90 01:52 Pl 0.1638 622 

IOTI: 111 tiles are local atacl tiles; Countiq the ls/Dainutes; flu ls 1inn h pCi/Sec-St II 
IOTI: haber of flu lleanreaents : 1; beraae flu : 0.0 

. _,~ 

. .,-

... 
; . 

6012 E SHIRLEY LANE c POST OFFICE BOX 3112 c MONTGOMERY. ALABAMA 36109 c (205) 271-0643 

618 0.0 



. .. :- ,.}• 
~~: . 
·---:·· ..... 

Job Name: 

SCIENTIFIC ANALYSIS, INC. 

CHAIN OF CUSTODY RECORD 

Radon Flux Testing 

Samplers (Name and Signature): 

Sample Locations/Sample ID Numbers (Collector 

.if.Jo BB4 -b'-;-tt?4~3 

- - .. 

Sample Type: Exposed Charcoal iri Plastic Container 

";:;[) Total Number of Samples: .2 
=-

Collection Date: _----:f'.Jt./<l/~~..;....rl@...i.-__ -_f;...i....:;.'IJ_...-llrfa._b+-/.q..:.D _________ _ 

Relinquished By (Name and Signature): 

Date/Time: 

Received Sy (Name and Signature): . 

. Date/Time: 
' 

Relinquished By (Name atld Signature): -------------

Date/Time: 

Recei ~ed. By~; (Name- •nd Signature) : 

Date/Time: 



... ' •. 
.. . . . -.. .. . . ' 

SCIENTIFIC ANALYSIS, INC. 

CHAIN OF CUSTODY RECORD 

Radon Flux Testing 

Samplers (Name and Signature): 

Sample Locations/Sample ID Numbers 

-it)o 3e4 -b~;;.o4~3 

·Sample Type: Exposed Charcoal iri Plastic Container 

Total Number of Samples: .'ifJ ,.._ 

Col le ct ion Date: ---:.all
1
,....br;--+A .... ~--· +~o _l-+lp.._1>+-//i...;:;..l> ______ _ 

,__R_e_l-in_q_u_i_s_h_e_d--By---(N_a_m_e~a-n_d __ S_i_9_ti_at_u_r;)';-----~--k-J'---fi#..----~~~~~~--------------~ 

·~ Date/Time: 

Received By (Name and Signature): 

Date/Time: 

Relinquished By (Name and Signature): 

Date/Time: 
./ 

Received :Bt=~Name...:a~-d. Signature): 
- ' . 

i . 

Date/Time: 



APPENDIX B 

•( 



-rage 1 TMA Inc. REPORT Work Order # A0-I2-025 
Received: 121m6/90 

REPORT IMA gh~rltn~ Cprpqration 
TO 5635 Jefferson Street NE 

e1buguergue1 NM 67109 

ATTEN Bitk Haaker 

CLIENT TMA EBERLINE SAMPLES 5!a 
COMPANY TMA Eberline Corgoration 

FACILITY Albuquerque. NM 

WORK ID E=-~=~-E--~~~~~~--~--~~ 
TAKEN By TMA Staff 
TRANS B~y_U=P'--=S~~----~~~~ .......... ~~ 

TYPE Solid & Liquid~ 
P.O. #Verbal - Denni~ Wells 

INVOICE under separate cpy~r 

SAMPLE IDENTIFICATION 
ll =0~1~A~--------------~--~-
01 01A 
ll 01A 
ll 01A 
02 02A 
03 03A 
~ 04A 

duplicate 
Spike 
Spike Duplicate 

l. 

(' 

... • 
~·~0~58~~~~~----~~----­
fl!.9. 0-=6A....._~--~----------~--~ 
07 0~7-A...._~~----------------~ 
~ 0BA 
!?!7.'098 
1§1 l0A 
ll 11A 
g 12A 
~ J:JA 
li" 14A 
il &08 
!A Jt.zA 
!.Z.·~17-A...._ ____________ ~-------

. ~~ &l~BwA~---------------------

30i50lC 
f;S L 
AS S 
AS §~D 
MEI81,,.S 

.,MPREes 
MPREP\o! 
PB LF 
PB SF 
SE L 
SE 5 
SR L 
SR 5 
ZR L 
&B s 

"01/21/91 15:49:23 

PREPARED Ilt~ I.:.!ll.Q ... JttHllY _t.t.£..'2-1. i. __ .4.ll i;;.._,_. - ·--· 
BY 160 T e..Y..LQL.§.til'!.!.. _____________ _ 

Monrovia, _.£!! __ 9101.§. ... _. ___ _ 

ATTEN tJ.a.__£dl'c)L£LJiarri s 
PHONE 818-357:.~1? ______ _ 

This report is for.~_.JiO 1 e i-'!IUL.£..!..f.l..!!.?..U!..,...!J~!:-._q! .. ...ihL.£.lien t_._ 
to whom it is addr~ssed and 1.:.2..Qrn~.i?- only tJl.Q..~e samples 
herein des crib f?J!.:..._...§.:smp_.l!?Ji ... D.~l.t~il..QJL€'.f!.-1.!L!.£.§.].i..!19._!i.r e re·~ -··· 
ta 1 ned a. max l.!!!..!ll!L.Q.f ... ~!2..Jl.a !-l~.-l!.f..'..l.!?. .. E.lL.R..tt!.~:W.i~~...!:.~9.Y..E..?..!.!'.JL... ____ ,, ___ .. 

TEST CODES and NAMES used on this workord~r 
§trpng Acid Dig._-Tgt. Met,__ 
Arsenic - big u ids ·-·-·-----
Artenic - Spl ids -------
(\1/Be Dig est ion ······---
METALS ANALYSIS -~-
Mftiitl S Prep. - Solid 
fjetila Preg. - Liquid 

Lead by t-fGF -----
Selenium - Liquids 
Selenium ·- Sol iq -----
§tronti um - Li 91.!.!9.a_ __ __ 
Strontium - Sol id~----­
ZirGonium - Liquids ~­
Urconium - Solid~----

,, 

l .. 

··~ 

:: .. 

. ' 
I!• 

TMA/ARLI 160 Taylor Street I Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036 



Page 2 
Received: 12/06/9~ 

SAMPLE IDENTIFICATION 
1.2. ~19Lr;,A;:.,_ ________ _ 

EJ?! ::.:20=A.:...----------

5.!. ::,;21="------------
22 W=l=----~~~---~ 
gg, W1 Dulpicate 
22 Wl Spike 
gg Wt Spike Oup11,ate 

~ =W2=----------
24 W~3~--~~----~ 
25 W~4..:---------~~ 
~ =W5~--~-----~ 
gz. ~wo=---------~ 
5.§. w.....----------

TMA Inc. REPORT Work Order # A0-12-02J 
' 

~1/21/91 15:49:23 

., 

'.' (. 

'i. 

' -, 

TMA/ARI I 1R() TRvlnr .~ffRRf I Monrovia. r.A Q1n1R I (R1RJ :tfl7-:t247 I FA'!( fFHRI ~SQ-!;O:u; 



~age 3 
Received: 12/06/90 

SAMPLE ID 01 A fTt@1 Clo 

Date Prepared 12/20/90 
Date Analyzed 01/07/91 

Anal y·st REM 

.ELEMENT • 

Chromium 
Van~dium 

Titanium 
Magnesium 
Mang·anese 
Barium 
Aluminum 
Molybd&num 

·Arsenic 
;selenium 
Strontium 
Lead' 

TMA Inc. REPORT Work Order # A0-12-025 
·Results by Sample 

FRACTION 01A TEST CODE ~lEJALS_ NAME METALS ANA~YSIS ·--
Date & Time Collected 1W4/90_____ Category -··-__ 

lfYeR 

Analytical Test Results 

UNITS mg/Kg 

METHOD RESUL·r 

ICP ND 
ICP 474. 
ICP 26. 
ICP '2770. 
ICP 260. 
ICP 221. 
ICP 4107. ' 
ICP ND 
FURNACE 1. 6 
FURNACE 0.9 

I FLAME 150. 
···FURNACE 17. 9 

- METALS 

I 

I 

DETECTION 
LIMIT 

~, 

"-

3 
1 
22 
1 
1 
3 
4 
0. 1 
0.2 .. 
~· 
0. 1 ,,, 

._, (. 

I., 

, ' 
'', 

TMA/ARLI 160 Taylor Street I Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036 



i 

·~ 
··t 
i 
I 

... 
' 

TMA Inc. REPORT 
Results by Sample 

r1age 2:3 
He c e i v e d : 12 / 0b I 1.Nj 

Work Order # A0-12-025 

5A~IPLE ID J_~(y _____________ ........ -.. -·--·-------------·-···-···-- FRACTION 18A TEST CODE ~TALS 
Date & Time Collected 11/l~/90 

NAME METALS ANALYSIS 
category 

O~te P~rpared 12/20/90 
Gat~ Analu1~d ~1107141 

e 

e 

,. . . _...._ ___ .-.. ··--- ___ ,,_. 

Analyst: HEM 

ELEMENT 

ChT'omium 
Vanadium 
Titanium 
Magnesjum 
M.:in9anese 
Br.:i1·ium 
Aluminum 
Mo 1 y b de rwm 
Arsenic 
Sf~ 1 f.?11 i um 
StT'ontium 
Lead 

_...;...;;o.. ___ _ 

Analytical Test Results - METALS 

UNITS mg/Kg 

METHOD RESULT 
·. ',' -

ICP ND 
ICP 7. ~9 
ICP 28.9 
ICP 1400. 
ICP 109. 
ICP 90. 8 
ICP 3450. 
ICP ND 
FURNACE 1. 2 
F\.IRNACE <0. 2 
FLAME 23. 0 
FURNACE 3. 0 

. !· 

·.,J' 
. _;:1 

' . TMA/ARLI 160 Taylor Street I Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359·5036 ..; 



, 
' 

1 

! 

?age 21 TMA Inc. REPORT Work Order # A0-12-~25 
Received: 12/06t70 

SAr1PLE ID 1Q.e_.. . ..... ----·····-· ·-···---·-·--·-·······-···----

Datf.> PT"f!pi-3rPd 

D<:~te l'rna11JH-"rl 

e 

. . . 
··~· ... ---·-~----~~ 

!. ;,• / ~!li:.il (/Q) 

k.lll'-'rl/91 

l'lth'1 l y st f<EM 

ELEMENT 

Chromium 
Vanadium 
Titanium 
Mag n es j l.lfli 

l'langanes£' 
BaT' i um 
AlLtminum 
Mo 1 y b cl E·ll L•m 

Arsenic 
Selenium 
Strc•nt J um 
Lead 

Results by Sample 

FRACTION 16A TEST CODE METALS NAME METALS ANALYSIS 
Date ~ Time Collected 11/1:5/L. __ 

Analytical Test Results METALS 

UNITS mg /l~g 
DETECTION 

METHOD RESULT LIM 
(;.'fttl. 

ICP ND '.~-~-·f?'~ 

ICP 6. 85, 
.'.''.':-'_;1 

ICP 49. 5 
ICP 1500. 
lCP 115. 
ICP 62. 3 
ICP 3920. 
ICP ND 
FlJRNACE 1. 0 
FURNACE (0.2 
FLAME 2l. 3 
FUF~NACE 2. 9 ·. ·-! ~; \ ~:--· 0.·1 

Category 

. ·'· 

" 

' ~ ·;.. 

" .·:··. 
•.', 

··: .. ; 

... 

... . .. 

.•;: 
'-.:·. 

,•-' ' 

TMA/ARLI 160 Taylor Street I Monrovia, CA 91016 I (8i8) 357-3247 I FAX (818) .359-5036 



1.iagl~ 22 
'J . Q •'"I 'l/I/ .. IU'11 fl, e c lH v e : l r~ I ~JI.I I I ~I 

TMA Inc. REPORT Work ·Order # A0-12-025 
Results by Sample 

'.~Af1PLE ID 1/A .... ··----·-···-··-·-----~----···-·-----~-·- FRACTION 17A TEST CODE METALS 
Date ~ Time Collected UJ15/.9_0 __ _ 

NAME METALS ANALYSIS 
Category 

Date Prepare~ 12/2~/~~ 

Date An~lyzed 8l/07/91 

e 1\nalyst m.::M 

ELEMENT 

Chr·omi um 
\Jana.cl i ltm 
Titanium 
Magne£-ium 
l'1ang.:;1ne!:',e 
Barium 
1-\l umi num 
MolybclE:<i'!Uffi 
Al's en i c 
Sel£rni um 
Stront. l. L•m 
Lr.> ad 

e 

Analytical Test Results - METALS 

UNITS mgn<.g "' 

METHOD RESULT 

ICP ND 
ICP 10.8 
ICP 46. 3 
ICP 1830. 
ICP 143. 
ICP 20. 5 
ICP 3450. 
ICP NO 
FURNACE 1. :'.} 
FURNACE <:0. 2 
FLAME 227. 
FURNit>.CE 2. 4 

TMA/ARLI 760 Taylor Street I Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036 



fMA Inc. REPORT Work Order I A0-12-025 
Results by Sample 

;:3Af'lPLE ID t1fr .. -······-.. ·····-------·-·--------··--· FRACTION 1_9A. TEST CODE ~TALS 
Date & Time Collected 11/lj/9© 

NAME METALS ANALYSIS 
category 

Date P1·Ppc1r1?rl t::.''./;;!tl)/C?~:i 

Date Analyz~d ~1/07/ql 

- ,\11.':11 lJ !:· t l"IEM 

ELEMENT 

Chr·on1i um 
Vun.::i di um 
Ti ti.lid Ullt 

t1agnC?t; j um 
M~ngc:inest: 

H.:n·i llffi 

Aluminum 
Nol1;11Jdc:num 
A1' san i. c. 
Selenium 
f:3ti'rint j um 
!.. t:> C:I t1 

e 

.;;...;;..;~--~;_;;;...~~~~ 

Analytical Test Results - METALS 

UNITS 

METHOD 

ICP 
JCP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
FURNACE 
FURNACE 
FLAME 
FURNACE 

mg/~g 

RESULT 

ND 
89.9 
12. 0 
1310. 
118. 
~05. 

2120. 
ND 
0. 7 
(0. 2 
9~.0 

1. 9 

DETECTION 

~- ··-·· .. ·-··-······· ............ ············-·· -·----····· --·-··-----·-···--··--

. •.;' ' 

.. 
: ... 

TMA/ARLI 160 Taylor Street I Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036 



. ~r11~ ~h . w. ,. ......... 

i,~ p r 11 }. V MJ' · 
f Ir• • \:1 t M 1 I l "Jf !f. L. I !;.)(/I 

t. t.h . .J I I i; 

lMA lnc. HEPORT work Order I A~-12-025 
Results by Sample 

~Af'1PLE ID gJ_fr ..... ·--·--·-········-·-------- FRACTION 20A TEST CODE METALS 
Date & lime Collected 11/l~/90 

NAME METALS ANALYSIS 
category 

..;;..;;;_;....;;;...;;...;....;.~----

' ":'.' 

LlatfJ PT·epaT·f'd .1~}/21<1/'-??ll) 

Date Analyzed 01107/91 

Analytical Test Results - METALS 

l~n a 1 y st REM UNITS mg/Kg 

ELEMENT METHOD RESULT 

Chromium ICP ND 
Vanadium ICP 95. 3 

Tl.tanium ICP 10. 7 
Magnestum ICP 1130. 
Manganese ICP 112. 
Barium ICP 201. 
Aluminum ICP 1740, 
Molybdenum ICP ND 
ArsEni c FURNACE 0.8 
Selenium FURNACE 0. ~ 
St:rontjum FLAME 103. 
l P.~d FURNACE" 2. 7 

·------------
TMA/ARLI 160 Taylor Street I Monrovia, CA 91016 I (818) 357·3247 I FAX (818) 359·5036 



·• 
" 

; 

" .. 
' 
i .., 

., 
l 

' 

!J age 26 
Received: 

TMA Inc. REPORT 
Results by sample 

Work -Order. # A0-12-025 

'.31\r1PLE ID ~~lfr ........ -···-······ .. ·--···--··----···--··-··--···--- FRACTION ;1A TEST CODE METALS 
Date & Time Co 11 ec ted li/lJ/9~ 

NAME METALS ANALYSIS 
Category 

" 

!)r.l t: c Pr· f' p ;,1 r ,,. , I l ~.'. / ~:.'';' / C/ft) 

J ,),:;? t E· l'!l'! i'i J iJ ;, L !:°'. f/1 l / ('J'! / '-r 1 

An.::d.11st REM 

ELEMENT 

Chromium 
Vanadium 
Ti t.:mi um 
Magnes i 1.1m 

M.:in~uTHH·E' 

B .::1r i L•lll 

· A1L•ndnum 
Molybdenum 
Arsenic 
Sr.d eni um 
~·.; t T' rrn t. 1 1.1 m · 
LE"url 

Analytical Test Results - METALS 

UNITS 

METHOD 

ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
FURNACE 
FURNACE 
FL.AMF. 
FURNACE 

RESULT 

NO 
1410. 
22. 5 
1930. 
225. 
65.0 
3320. 
ND 
6.0 
1. 4 
22. 6 
23. 1 

DETECTION 
L 

5 
.· ;:§i.:lf 0 .. 1 

T· .. 
~ ' 

, I 
·.,' 

:>' 

TMA/ARLI 160 Taylor Street I. Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036 



TMA Inc. REPORT Work Order # A0-12-025 
'! :;1 / r,1~ / ::/· r~ J. ,,,, I ·.I V. Results by Sample 

::ir1t'iPLE ID ~JJ ............ ··-···-··--·--------------- FRACTION 22A TEST CODE METALS ·NAME METALS ANALYSIS 

D~te P~epared 12/20/9~ 

Oate Analyzed ~1/m7/91 

i\11,:;ltJ~t: REM 

ELEMENT 

Chromi L.1m 

'./anudium 
Tit-anium 
Mi:.ignes:.iL•m 
Mangane~e 

Bt:fT'ium 
td L•m1 num 
Mol1;1trdenu111 
A1· !::.t·n 1. c 
Selenium 
Stronti uni 
Lead 

Date & lime Collected 11/16/L__ Category 

Analytical Test Results - METALS 

UNITS 

METHOD 

ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
lCP 
ICP 
FURNACE 
FURNACE 
FLAME 
FURNACE 

mg/L 

ND 
ND 
ND 

RESULT 

11. 7 . 
- 103 
ND 
ND 
. 0::)2 
0.003 
<0.002 
11. 2 
0.002 

' . ~· 
. I 

. ; .. 

i,•, 

, 
!, • ..,, ' 

" 

TMA/ARLI 160 Taylor Street I Monrovia, CA 91016 I (818) 357-3247. I FAX (81.8):'359·5036 ,_ ~ . 

; 



l 
j 
' 

' . 
' 

lMA Inc. REPORT Work Order # A0-12-025 
Results by Sample 

'.3Ai1PLE l D kU J}_µJ_g_t~_g_t.l? ... ____ . ________ . ___ ~_ FRACTION 22B TEST CODE METALS. 
Date & Time Collected lJ.LlQL.9 __ 0 ___ ~ 

NAME METALS ANALYSIS 
category 

Date Pr~p0red 12/20/9~ 

D ,~ t e An a l y ;: c I! fi l l 0 '.l / <11 

Analyst REM 

ELEMEMT 

Chromium 
Vanadium 
Ti ·t..::in i um 
Magner..jum 
Mi1np.anese 
B.-;r 1 um 
f1l umi r1i.1m 
Mr.1lytctenu111 
t\r$enic 
Selenium 
::.;tT'ont j 1rn1 
LP.ad 

Analytical Test Results - METALS 

UNITS 

METHOD 

ICP 
ICP 
ICP 
ICP 
ICP 
I.CP 
ICP 
ICP 
FURNACE 
FURNACE 
FLAME 
FURNACE 

mg/L 

RESULT 

ND 
ND 
NO 
11. 2 
. 1 
ND 
. 19 
. 05 
ND 
ND 
11. 0 
0.002 

DETECTION 

0.05 
0 .. 0001 

::·_. 

'. '. . 
. ' .... 

;• ----·---
TMA/ARLI 160 Taylor Street I Monrovia, CA 91016 I (818) 357·3247 I FAX (81B) .359·6036 



TMA Inc. REPORT Work Order # A0-12-025 
Hesults by sample 

SN1PLE ID ~'lL.iJ9.l~Q·--·-·-··--·-·····----- FRACTION 22C TEST CODE METALS NAME METALS ANALYSIS 

natp Pr·ppcirPd .1 ~:'/2G'1/t/0 
Date Analyzed 01/07/91 

e 1'.:\ n .. ,, 1 y s·. t REM. 

E::LEl'lENT 

Chr·eimium 
Van.::i di llm 

Ti 'tan i uni 
Magnesium 
Manµanese 
f:.l•n·ium 
f1l um i num 
Molybclt:·num 
Ar·scrd c 
Sr.ler1ium 
Stl'or1t 1 um 
Lei'Jtl 

e 

Dat~ & Time Collected 11/16/90 ----

Analytical Test Results - METALS 

UNITS 

METHOD 

ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
FURNACE 
FURNACE 
Fl AMF. 
FURNACE 

mg/L 

RESULT 

0.85 
0. 93 
0. 99 
12. 3 
l. f.21 

"1. 76 
0. 96 
1. 0 
NA 
NA 
NA 
NA 

DETECTION 

category 

.. · 

--·---·--------·-· --:-----------'-----------------
TMA/ AR LI 160 Taylor Street I Monrovia, CA 91016 I (818) 357·3247 I FAX (818) 359-5036 



TMA Inc. REPORT Work Order I A0-12-025 
Results by sample 

~Ar1f'LE lD ~}.l_~JJ!Jt!L~.iJQJl~a!~ .. _________ FRACTION 220 TEST CODE METALS NAME· METALS ANALYSIS 
Date ~< Time Collected 11116/L Category 

na t E? Pr· f! p .::Jr(' fl .l :.:1 / ;~>Loi/t:f(21 

Date Andly;~d 01/0'l/Q1 

. -

1~nalyst REM 

ELEMENT 

Chl'Omium 
\Jan<.~d i um 
Titanium 
l"1Dgncs i um 
!'le:~n9anese 

J:.li::irium 
/:1J.uminuro 
Mr.•11,tbdenum 
Arsenic 
Sr:-1 l:'n I um 
3 tT·nn t: 1 um 
Lcc:;d 

Analytical Test Results - METALS 

UNITS 

METHOD 

ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
FURNACE 
FURNACE 
Fl AME 
FURNACE 

mg/L 

RESULT 

0.84 
12J. 89 
0 .. 99 
12. 27 
0. 99 
0. 73 
1. 3 
1. 121 
NA 
NA 
NA 
NA 

DETECTION 
L..U•U. ,,.,,.,, 

·. r. 

'' ' 

--··------ .. -------.. ---- .. ·--·--··- .. -- ----------~-· .. ·---------·-----.--------- ·-----------------------------'----
TMA/ARLI 160 Taylor Street I Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036 



TMA Inc. REPORT Work Order # A0-12•025 
Results by Sample 

~ifif1PLE ID H~----··--·--·-··--·-··---·----'"·-------- FRACTION 23A TEST CODE METALS. 
Date· ~1. 1ime Collected 11/16/L __ 

NAME METALS ANALYSIS 
category 

Date Prepared 12/20/90 
DRte Analyzed 01/07/91 

e /;na 1 IJ st REM 

ELEMENT 

C'romium 
Vanud j um 
Tit;::nium 
Magne$ium 
Man9 an IH· £> 

Bi.:rrium 
t-.l1Jminurn 
Mol ybdenun1 
Arsenjc 
Selenium 
Strontium 
L<?ad 

e 

Analytical Test Results - METALS 

UNITS 

METHOD 

ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
FURNACE 
FUHNACE 
FLAME 
FURNACE 

mg/L 

RESULT 

ND 
ND 
ND 
2. 08 
ND 
ND 
. 042 
ND 
ND 
ND 
ND. 

~·. ·, 

. 0. 013 

DETECTION 

.. 
. ! ,·· 

'"···-.. - ·--··- ----------"----:--::--------------"--.:....-..;..,;;.. ____ _ 
TMA/ARLI 1o0 Taylor Street I Monrovia, CA 91016 I (81B) 357-3247 I FAX (818) 359-5036 



l'MA Inc. REPORT Work Order # A0-12-025 
Results by Sample 

'.:)AMPLE ID ¥J3 .......... ·-·---------··--------.. ·------.. ·-------- FR1,CTION ~4A TEST CODE METALS NAME METALS ANALYSIS 
Date· ~1. Time Collected 11/16/90 

__,;;..__,;;..~~~~~~-
category 

t)at:P PrPpa·i·PL1 J;::'./2~11/'~i'li'J 

0ate Andl~z~d 01/01/91 

Analytical Test Results - METALS 

e ,;naly~.t REM UNITS mg/L 

ELEMENT METHOD RESULT 

Chromium ICP ND 
Vanadium ICP ND 
Tita11ium ICP ND 
Magnes i L•m ICP l. 76 
Mc:ng~ne~-e ICP ND 
B13·.-·ium ICP 12!.. 03 
Aluminum ICP ND 
Molybclenum ICP ND 
Arse;.nic FURNACE ND 
f3eleni.um FURNACE ND 
~ltrr.int:ium FL. AME Ill. 12 
LE'atl FURNACE ND 

e 

" 
i· 

I ( ·, 

,- . 
·-··----- .. ---·--···-------------- ___ ,, _____ ,, ______ .;,..._ ______ ~-----

TMA/ARLI 160 Taylor Street I Monrovia; CA 91016 I (818) 357-3247 I FAX (818) 359-5036 



D8te Preparod 12/20/90 
Date Analyzed 01/~7/91 

Analyst. REM 

ELEMENT 

Cln'omi um 
Vanadium 
Titd11ium 
M;; g n I? s j 1.1m 
l'l <~ n 9 C-l n e• ;' £• 

B~1· i t1r.1 

1\l um i nllm 
Molybdenum 
Ar!'-enic 
Selenium 
Strontium 
Let-\d 

TMA Inc. REPORT Work Order # A0-12-025 
Results by Sample 

FRACTION 25A TEST CODE METALS - -- NAME METALS ANALYSIS 
Date & l i me co 11 e c t e d J:..;;;...l /;.....;;;1""""'"6 /_9_0--.;..... __ Category 

Analytical Test Results - METALS 

UNITS 

METHOD 

ICP 
ICP 
ICP 
ICP 
I C:P 
ICP 
ICP 
ICP 
FURNACE 
FURNACE 
FLAME 
FURNACE 

mg/L 

ND 
ND 
ND 
ND 
ND 

RESULT 

0.03 
ND 
ND 
ND 
ND 

2. 55 
ND 

DETECTION 

. ,,:: . ,;; 0. -001211 lJi~ilil;'[,tJt'S: . '. . 
.• .·· 

.'.• 

-· -~---·---······ ·-·······-··· ······-···-·········· - . -----·--· ..... --·------- ·-··---

TMA/ARLI 160 Taylor Street I Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036 



i 

lMA Inc. REPORT Work Order # A0-12-025 
Results by Sample 

.......... ···-·-········---·----.. ------··-··-· FRACTION ?6A TEST CODE ['J;TALS NAME METALS ANALYSIS 
category 

!) i:J I: E' f·' T· E' ii a TE i.I i ;~>/~!Ii! I ':;•QJ 

( ·; ;;, t f: An a l t_l t. F' l1 !;:• 1 I t'l ~/ / '7' 1 

e (\ 1 ·1 d .l ~I S t HEl'l 

ELEMENT 

Chr·omi uni 
Vanadium 
l i tr.in i um 
Ma9nt>~ i l.tm 

M.:-;riganE:~,p 

B'"ir i um 
td um i num 
MC• l y tJ d IHllHII 

Al'SE'TJi c 
3PlClf11um 
3tT'OTt ti I.Ifft 
Lead 

e 

Date·~,, Time Collected ;:,.;;ll~/;:,.;;16;.;;.../_9..:....:;ID;...___ __ 

Analytical Test Results - METALS 

UNITS 

METHOD 

ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
FURNACE 
FllRNACE 
FLAME 
FURNACE 

mg/L 

RESULT 

ND 
ND 
ND 
5.47 
el.03 
4.79 
6. 51. 
ND 
ND 
ND 

0.26 
0.005 

DETECTION 
L I M IT,,.!,.,, .. ,.,.,, .. 

,.·, '!~_-( ': >,t~5~. 

: : . :;01 :J[j';:~i;)~~ 

TMA/ARLI 160 Taylor Street I Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036 



; ·' .~J. fi c~ r~ f .. , 
; · . .; :·1 ·~ ~~·) 

, eceivea: 
'·t"lH r- ·11· 'jf "•J~j:•/1'1 I 1~ } !{•". .• J 
~11 ' -·· ( 

n~te Pr~pared 12/20190 
Date Analy2~J 01/~7/91 

• tmalyst. REl'l 

ELEMENT 

Chr·omium 
'Vanadiltm 
T1t.:::njuru 
M<~gnesll1m 

Milnganes.e 
Barium 
A.luminum 
MCI l y b cl en um 
Arsenic: 
Selenium 
StT'ontium 
Le~d 

• 

TMA Inc. REPORT Work Order # A0-12-025 
· Results by Sample 

FRACTION g_7A TEST CODE META1.S. NAME METALS ANALYSIS 
Date & Time Collected 11 . ..:..../=16;.;._./9 . .:...:0:.___ __ category 

Analytical Test Results - METALS 

UNITS 

METHOD 

ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
FURNACE 
FURNACE 
FLAME 
FURNACE 

mg/L 

ND 
ND 
ND 

'ND 
ND 

RESULT 

0.03 
0.03 
ND 
ND 
ND 

0. 12 
0.006 

DETECTION 
LI t'.1 J.:,~ ... ·" 
/ . .'-.\,~:c· 

-·····"•»·• .... ---.. ·· ...... - ... ~--.. -~··-·- .. --.. ----------"----.;.....;_ ______ __;.__;__ _______ _ 

TMA/ARLI 160 Taylor Street I Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036 



TMA Inc. REPORT 
Results by Sample 

r' age ~i6 
Received: l"2i~ibr10 

Work Order I A0-I2-025 

FRACTION 28A TEST CODE METALS -- --· Date- ~1. Time Collected li/16/~0 ____ _ 
'.:1Ar1PLE ID ~·fl -·- -·-·-·-- .... -· .. ·- ·-·· ·----·-···-·-- ···- -··--·- ·-· ·--· ···-·--·------ NAME METALS ANALYSIS 

category 

0~te P1·eparud 12/2~/Y~ 

fi;.::i t: 1:: l'\'fl .:;. l 1J .< r- ti Ei l / Q)~/ I 9 l 

Analytical Test Results - METALS 

1~ri;aly~.t f< Ef'l UNITS mg/L 

ELEMENT METHOD RESULT 

Chl'Offli Llfll ICP ND 
'./c:inudium ICP 0.22 
1itilnium ICP ND 
l'I a g 11 e fa j urn ICP 1. 61 
M.::in g ~lH' ~; £> 1 cr..1 fiJ. 02 
Bc-;;r i um ICP ND 
/il uminum ICP 1. 06 
Molybc!E!num ICP ND 
Arse'nl c FURNACE ND 
~3e I en j um FURNACE ND 
st·ront j um FLAME 0. 12 
Lead FUHNACE IZI . 0 IZI 6 

.. •' 

,· .· . 

............. - -------------'-----'-'-------".;;..._---~----~---_;_-'----

TMA/ARLI urn Triylor Stroet I Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036 



TMA Inc. REPORT 
NonReported Work 

Work Order # A0-12-025 

!J1flgJ_IJN_ AND J1:IJJ_ ... C.~.Q~~-JOR _WQfiBJ~QT REPORTED ELSEWHERE 
Ul /:) 

~') 1 B 
,~, l r 

UJ D 
!il;_:~ f.:} 

t~::y., 

\:l '11\ 

.~ 
- ··' .. /~1 

L ~! .:~\ ~~} 
!~''.;..'I'/'; . 

~:11\ . ~ 

I l 1'; 

J ~:~ .'\ 

I. :.·>.A 
i .c1 /'i 

1 ~;~··~~ 

i. hf'i 
.l 71\ 
) 

,... .... 
,:11--1 

1 r.:r,,1; 
;._·~ k•1~; 

;·,.: l ,~ . .• ; .:s. 
;."~;}c 

;::;;in 
; ._l: :i }°'.:! 

,?:'.~t, 

: . .-) ~.> }~~ 
.-.' ;'·~/1 
.. /\ 

·,' .~ '.,! /\ 

::m~.101 c 
:.m::H.:nc 
::iws~n c 
:::.1 ~:J ~) ~! :r ·c 
:::~!;.11~)~:~ J c 
:J ''.'.! ~dJ J '::. 
::·Jill :H,'.1 I c 
:1k)50 J c: 
:Jl.'l~;,~') I c 
'.]05~'1J c 
3ft50IC 
:WJ~;(;'.11 c: 
30 ::'1it1 I C 
::WJ~H~ I c 
::rn1:-)t~ 1 r· 

3f,:J ::101 c 
::Jr.:i 5t:J j c 
:~fi!~H'.1 I c 
::n:i~,13 I c 
:.10501 G 
:10~)[! IC 
:.1f[;~·:i~:i1 c 
::~~:J ~'.i~3 IC 
::tt'.!'.}G''.i IC 
~301 !?) 

:..1,:) l c::: 
::~r~i 1 ,,, 

::wn t'.l 
::1~11 i:: 
;JC.11 l/i 
::HZ! 1 r.:'.l 
::1e: .i. Ii~ 
:.HZJ .1 t;~ 

::·nJ t 1.:-: 

AG ___ sr::D MPRF.PS 
;\~)_.SEP MPF~EPS 

t1!'3_~3ED MPREPS 
t1:3 __ SEl1 !'!PREPS 
1\::::i_.SED MPREPS 
l\5 D 1'1PRE.PS 
!\'.:::;_SEP MPREPS 
!\F3 MPf?EPS 
M~_"m:t) MPREP~:; 

-
~;G SED -· 
A!:~; ~3 C:~ J) -· 
/\;:\ _ .. s~:IJ 
f'.1~-; SED 
1~5 __ SED 
AS_t.iED 
.l!iS __ SED 

l\i3 __ 5ED 
N:'! 5ED 
i\f3_5ED 
/'13 S~'.::!) -
/\H __ f\EIJ 

:1:::: ~.'EL1 

t-,f.:._ SEl) 
,..1 ~·-:.~ ~3 E J) 

MPREPG 
MPHEP6 
MPREPR 
1'1PREPS 
MPREPS 
MPHEPfi 
MPREPfj 
MPF~EPS 

MP REPS 
MPREP8 
MPREPf5 
MPRf:PS 
MP REP~:\ 
l'lPHE.PS 
MPREPS 
MPHEP~J 

MPREPW 
MPBEPW 
MPREPW 
MPHEPW 
MPHEPhl 
MPREPW 
l'IPREPW 
MPr-?r::·rii.i 

.. ·--· ··----·--- -------'--'------'-------------'---------------
TMA/ARLI 160 Taylor Street I Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036 
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' 
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION IX 

January 29, 1991 

MEMORANDUM 

75 Hawthorne Street 
San Francisco, Ca. 94105 

SUBJECT: Bluewater Uranium Mine Preliminary Assessment Data -u -~~_,\_ L ~~ 
FROM: Donald c. White, Chief 

Field Operations Branch 

TO: Bill. Nelson, Regio.nal Coordinator 
ATS DR 

Enclosed are the. radionuclide and gamma survey data col­
lected by the Emergency Response Section (ERS) preliminary as­
sessment, conducted on November 15-16, 1990, at the Brown­
Vandever and Desiderio Uranium Mine sites, located outside of 
Prewitt, Navajo Nation, New Mexico. This assessment was per­
formed at the request of the Agency for Toxic Substances and Dis­
ease Registry (ATSDR) to identify if the Sites pose any immediate 
adverse environmental and.health hazards. 

site Background 

The Navajo-Brown Vandever (N-BV) and Navajo-Desiderio (N-D) 
mine sites are located within the Ambrosia Lake subdistrict of 
the Grants Uranium Mining District. The N-BV mine site encom­
passes approximately 155 acres, and the N-D covers 130 acres. 
The sites lie within~ sparsely.populated agricultural area. 

Several families live on both mine sites. Approximately 
thirty people live on the N-BV site, including children, and ap­
proximately forty people live on the N-D site. The land is 
primarily utilized as grazing areas for the cattle, horses, sheep 
and goats. 

Both mine sites consist of strip mine pits, tailing piles 
and open vent and mine shafts. There are presently no barriers 
prohibiting access to these mined areas. 

As you are aware, ATSDR issued a Health Advisory for the 
sites on November 21, 1990. Since then, ERS has been consulting 
with Greg Demspey and Colleen Petullo, Office of Air and Radia­
tion, Las Vegas and yourself. 
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Figure 1 shows the locations of the mine sites. Figure 2 
shows the Brown-Vandever Mine Site and Figure 3 shows the 
Desiderio Mine Site. Table 1 contains the gamma survey data. 
Table 2 lists the radionuclide data obtained from the water and 
soil samples. Figure 4 divides the Brown-Vandever Mine Site into 
four sections which were surveyed and sampled. Figures 5-8 show 
the sampling locations.within each section of the Brown-Vandever 
Mine Site. Figure 9 shows the sampling locations from the 
Desiderio Mine Site. Appendix A contains the results of the 
Radon Flux experiment conducted at the Desiderio Mine Site. Ap­
pendix B contains the heavy metal sample results. Appendix C 
contains the laboratory data sheets. 

ATSDR Assistance 

We are requesting ATSDR assistance in interpreting the , 
radionuclide assessment data for the purpose of determining if an 
imminent and substantial health risk exists at either of the 
sites. For instance, the data reveals that nearly all of the 
sampling points within the mined areas appear to exceed the 
promulgated standard for Radium-226, which should not exceed 5 
pCi/g above background within the first fifteen centimeters of 
soil, as outlined in 40 CFR Section 192.12. We need help in 
determining if the sites pose an acute (need to do a removal ac­
tion) or a chronic (remedial action more appropriate) health 
risk. One criterion that could be used to determine if a removal 
action is warranted is an increased carcinogenic health risk of 1 
in 10,000 or more after a two year exposure. This criterion is 
based on the following: 

A) A risk of 1 in 10,000 is the high end of the 
risk range established by EPA in the NCP which 
requires a response action; 

B) It is estimated that it would take over two years 
for the EPA remedial program to be able to 
address these sites since neither has yet to be 
placed on the NPL. 

It is important to select a number or criteria that can be 
used on more than one site since there are many similar sites in 
Arizona and New Mexico. Our decision is likely to set a prece­
dent for future potential removal actions at these type of 
uranium mine tailing sites. In addition, you (ATSDR) must deter­
mine what steps need to be undertaken in response to your Health 
Advisory based on what EPA will do at these sites. 

I look forward to your quick response to this issue. If you 
have any questions concerning the data, please contact Robert 
Bornstein, on-Scene-Coordinator, at 415-744-2298 (FTS 484-2298). 
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• 
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, O.C. 20460 

APR 2 9 1991 

OFFICE OF 
SOLID WASTE AND EMERGENCY RESPONSE 

MEMORANPUM 

SUBJECT: Bluewater Uranium Mine 
Preliminary Assessment 

FROM: Bruce Engelbert, Chief 
Response Operations Branch 

TO: Donald c. White, Chief 
Field Operations Branch 

The purpose of this memorandum is respond to your memorandum 
dated January 29, 1991 and to inform you that the Office of 
Radiation Programs (RAO) has performed a preliminary assessment 
of the data provided by the Navajo Superfund Off ice and the 
Agency for Toxic Substances and Disease Registry (ATSDR) • 

There are several questions, as outlined in the attached 
memorandum from RAO, that remain unanswered. The EPA Las Vegas 
Laboratory has been tasked to develop a sampling and data 
analysis workplan for the assessment of. •radionuclides releases 
into pathways that .have not been evaluated. The assessment is 
also outlined in the RAO memorandum. 

Let me assure you that, Karen (Tomi) Tomimatsu of my staff 
will be working you and the RAO representatives to resolve the 
problems at this site. 

Should you have any questions regarding this, please call 
"Tomi" at FTS 475-9861. 

Enclosure 

cc: 
Steve Luftig (OS-210) 
Anthony Wolbarst (ANR.-461) 

.........._ Michael Bandrowski, Reg. 9 
~Bob Bornstein, Reg. 9 

Gregg Dempsey, ORP/LVF 
Colleen Petull, ORP/LVF 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, O.C. 20460 

APR 2 9 1991 
OFFICE OF 

SOLID WASTE AND EMERGENCY RESPONSE 

MEMORANDUM 

SUBJECT: Resource Allocations for the Zone II 
Technical Assistance Team (TAT) Contracts 
68-W0-0036 with Roy F. Weston and 68-W0-0037 
with Ecology and Environment, Inc. 

FROM: David Lopez, Section Chief 

TO: 

Emergency Response Division . 
Western Operations Section (OS-210) 

Mark Mjoness, Section Chief 
Emergency Response Divfsion 

.Eastern Operations Section (OS-210) 

Robin Richardson, Acting Chief 
Resources Management Section (OS-240) 

The purpose of this memorandum is to inform you that 
specific El?A Regions will be reducing their 4th Quarter Advice of 
Allowance (AOA) as follows: 

Revised 
REGION REDUCTION 4th Qtr. AOA 

4 $175,000 $2,925,000 
6 $372,000 1,488,000 
8 $228,000 912,000 
9 $150,000 1,130,000 

10 $100,000 680,000 

It is requested that the dollar reduction for each specific 
Region be moved into the Emergency Response Division's Contract 
Support Area account and the account number be specified in order 
for us to add these funds to the TAT contracts. 

Should you have any questions regarding this request, please 
contact Karen (Tomi) Tomimatsu at 475-9861. 

~9 Printed on Recycled Papm 
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' "· ··-~ublic· He~lth Se.-vice 

DEPARTMENT OF HEALTH&. HUMAN SERVICES Health Services /\d,ni11istration "-

Rosita Loretta 
Baca Olapter Coo:rtlinator 
P.O. Box 127 
Prewitt, New Mexico 87045 

Dear Ms. Loretto: 

May 09, 1991 

. Navajo Area 
Indian Health Service 
P. 0. Box G 
Window Rock, Arizona 86515 

•. 

Per request, on February 25, 1991, rci.dicx.:hemist:ry water quality samples 
were taken fran the livestock w.i.rrlmill well rnnnber 16T521 next to the Head 
start Sdlool in Haystack. 

Analytical results of the samples are attadl.Ed arxl are summarized below: · 

Ana.lvsis 

Ra-226/228 
G-Alpha 

Results 

0 pCi/L 
15.5 pCi/L 

Max Allowable 

5 pCi/L 
15 pCi/L 

'!he Radium results are well below EPA drinkirxJ water stanClards, however, 
the Ganlma.-Alpha results are slightly above the standard. Additionally, the 
water f ram this well is not treated in any way for bacteria or other 
contaminants. While this water may be suitable for livestock, it is 
tmSUitable for humans. 'lherefore, it is recanunen:ied that chapter members 
not use the water fran this well for human COllSlmlption. 

We have notified Water Resources in crownpoint arxl requested they re-paint 
clearly the "LIVES'IOCK USE ONUL" sign on the water storage tank.. 

Please carmnunicate the contents of this letter to all chapter members. If 
you have any questions regarding this matter, please call Mr. FE:t-er Fa.'"lt 
or 'Ihanas Hill at 505/786-5291, extension 403. Yotir cooperation is 
appreciated. 

xc: am/Baca 
crownpoint WRD 
Fort Defiance WRD 
Gallup District 

Respect:fully, 

~£J.._,." 
Cllarles o. IkJWell 
Director, OEHE 

-
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St.\Tt: Ul' N~V(.Mt.,\.H.:u • ttt.AL.l1"1. Ai.N\llKVl"lHLl'll uc..r .... l'l.t.\IL!"-l 

.· · SC.cNTIFIC LABORATORY Dl\71SION tl.,J~ ,jf>J u
1
·": 

P.O. Box 4700 700 Camino de Salud, NE "'/}' 
Al~uquerqu~, NM 87196-4700 (SOSl-841-2500 £// /J; ?/ ti!!; 

RADIOCHEMISTRY SECTION (505)-841-2574. 

Distrihwion April 15. 1991 

Request 
lD No. 012140 

ANALYTICAL REPORT 
SLD Accession No. RC-91-0037 

(_J User 81230 

C•) Submitter 310 

C!J SLD Files 

To: Harry A. Doutt 
U.S.PHS; Navajo Area IHS-OEH/ 
Sanitation Facilities Construction 
P. 0. Box 648 
Ft. Defiance, AZ 86504 

From: Radiochemistry Section 
Scientific Laboratory Div. 
700 Camino de Salud, NE 
Albuquerque, NM 87106 

Re: A water sample submitted to this laboratory on February 2S, 1991 

DEMOGRAPHIC DAT A· 

COLLECTION LOCATION 
011: 20-Feb-91 By: Fan ... Well l6T521 
Ac: I 2:00 hrs. In/ Near: McKinley County 

ANALYTICAL RESULTS 

Anal~sis Value Si2ma D. Lmt. Units Analvst 
G-Alpha w/ Am-241 ref. 40.00 3.00 0.70 pCi/L Maloy 
G-Alpha w/ U- -nat ref. 47.oo 4.00 1.10 pCi/L Maloy 
G-Beta w/ cs-137 ref. 13.60 2.30 1. 30 pCi/L Maloy 
G-Beta w/ Sr/Y90 ref. 13.20 2.20 1.30 pCi/L Maloy 
U--Chem, Fluoro, uG/L 35.00 7.00 5.00 uG/L Bitner 

assumiilg U-nat conversion 24.50 4.90 3.50 pCi/l (calculated) 
Ra-226, SOWA Method. . -0.01 0.04 0.03 pCi/L Maloy 
Notations & Commems: I 

Uncertainties, sigmas, are expressed aa +-one standard deviation, i.e. one standard error. 

Sml!.11 negative or positive values which are less than two(2) etandard deviations ahould be interpreted a.s: including ':r;ero'; :i.a 'not detected'; 
a.s 'less than the detection limit (<D. Lmt.)' when reported; or 'lea• than twice the atl\ndard deviation'. 

R.,iewed By: /~ ;/. ~ 
Loren A. Berge, Ph.:04/15/91 
Supervisor, Radiochemistry Seclion · 

n~ .......... -~ .. --~-. -...; -. . ... . . . ·. : 



UNITED STATES ENVIRONMENTAL PR072.CTION AGENCY 
OF"FiCE OF RADIATION PRCGRAMS·' ... .:.s ·;i;:.::-;-":; i"ACiLITY 

P.O. SOX 985: 7 
LAS VEGAS, NEVADA 89193·'3'.'" ~ 7 
(7021798·2476 FTS 545-2476) 

AUG 5 1991 
MEMORANDUM 

SUBJECT: 

FROM: 

TO: 

Time-Use Data for the Navajo Brown-Vandever 
and Desiderio Sites (Bluewa-t:_.~J;:.---M~]) 

·~-P~ 
Yasmine Khonsary iJ~ 
Environmental Prc/t~ction Specialist 

Gregg Dempsey, Chief 
Field Studies Branch 

Throughout the months of April and May, I worked with Dr. Rajen 
and Patrick Antonio of the Navajo Superfund Office, Window Rock, AZ, 
to develop "Time Use Data" for the Navajo Indians residing on the 
Brown-Vandever and Desiderio sites. These calculations were shared 
with the ORP Headquarters as well as Sharon Seidel, the Region 9 
Toxicologist who developed a risk assessment for Robert Bornstein, 
the on-Scene Coordinator (letter dated May 30, 1991). 

This letter is to inform you that these calculations (attached) 
were not used in the "Request for Concurrence on Proposed Nationally 
Significant Action Memorandum" dated May 17 and the Amendment dated 
.June 7, 1991. Not using this data does not change the necessary 
outcome, that of a removal action. I urge future caution in 
reviewing any of the data/documents of this project as the 
information may not concur with the true and representative 
scenarios developed with the on scene Navajo Representatives. 

Attachment 



EXPOSURES DUE TO RADON IN HOMES CAN NOT BE CALCULATED 
FURTHER STUDY IS REQUIRED TO GATHER RELEVANT DATA 
THESE CALCULATIONS SUPERSEDE THOSE OF MARCH 5, 1991, DUE TO MORE 
SPECIFIC DATA RECIEVEO FROM THE NAVAJO NATION. 

DIRECT EXTERNAL EXPOSURE ON THE NAVAJO BROWN VANDEVAR SITE 
USING SITE SPECIFIC TIME USE DATA PROVIDED BY THE NAVAJO NATION. 
(The figures are in mili rem per year) 
=============================================================== 

TRADITIONAL CONTEMPORARY 
FAMILY FAMILY 

.. -------- ------ ......... 
ADULT MALE 351. 135 168.300 

ADULT FEMALE 232.101 137. 700 

TEENAGER ** 264.308 216.878 

CHI LO ** 240.593 205.097 

PRE SCHOOL CHILD 267.750 267.750 

DIRECT EXTERNAL EXPOSURE ON THE NAVAJO DESIDERIO SITE 
USING SITE SPECIFIC TIME USE DATA PROVIDED BY THE NAVAJO NATION. 
(The figures are in mili rem per year) 
=============================================================== 

TRADITIONAL CONTEMPORARY 
FAMILY FAM I LY 

.............. --- ............... ___ 

ADULT MALE 117.045 56. 100 

ADULT FEMALE 77.367 45.900 

TEENAGER ** 88.103 72.293 

CHILD ** 80. 198 68.366 

PRE SCHOOL CHILD 89.250 89.250 

FACTS 

- AN AVERAGE EXPOSURE RATE OF 153 
MICRO REM PER HOUR WAS CALCULATED 
FOR THE BROWN VANDEVER SITE 
- AN AVERAGE EXPOSURE RATE OF 51 
MICRO REM PER HOUR WAS CALCULATED 
FOR THE DESIDERIO SITE 

ASSUMPTIONS 
========= 
- 50 WEEKS PER YEAR SPENT ON SITE 
2 WEEKS PER YEAR SPENT ON VACATION, 
AWAY FROM THEIR HOME ANO LAND 

** In the event that a child and 
a teen exist in the same family, 
it is assumed that the herding chore 
is split, therefore, doses for the 
teen and the child would be halved. 



·T=====:= 
23-May-91 

RESULTS SENT BY THE NAVAJO NATION'S SITE SURVEYS 

NUMBER OF HOURS PER YEAR SPENT INSIDE THE HOME 
====================================================== 

TRADITIONAL CONTEMPORARY 
FAMILY % FAMILY 

............... --- .... -...... --- .. 
ADULT MALE 5505 63% 4800 

ADULT FEMALE 6283 72% 5000 

TEENAGER 4746.S 54% 4934.5 

CHILD 4901.5 56% 5011.5 

PRE SCHOOL CHILD 6475 74% 5650 

NUMBER OF HOURS PER YEAR SPENT IN THE VISCINITY OF THE HOME 

% 

55% 

57% 

56% 

57% 

65% 

=============================================================== 
TRADITIONAL CONTEMPORARY 

FAMILY % FAMILY % 
..,.., ___ ............ .. ______ ..,.,. 

ADULT MALE 2295 26% 1100 13% 

ADULT FEMALE 1517 , 7"-' 900 10% 

TEENAGER 1727.5 20% 1417.5 16% 

CHILD 1572.5 18% 1340.5 15% 

PRE SCHOOL CHILD 1750 20% 1750 20% 

NO OF HRS/YR AUAY FROM HOME AND LANO (INCLUDING 2 IJl(S VACATION) 
=============================================================== 

TRADITIONAL CONTEMPORARY 
FAMILY % FAMILY 
--------- ... ..... -- ........... 

ADULT MALE 936 11% 2836 

ADULT FEMALE 936 11% 2836 

TEENAGER 2262 26% 2384 

CHILD 2262 26% 2384 

PRE SCHOOL CHILD 511 6% 1336 

ASSUMPTIONS 
========= 
· sUl'lJller vacation lasts 12 weeks, (minus one week for 
vacation) = 11 weeks/yr 
· school year lasts 40 weeks, (minus one week vacation) 
" 39 weeks/yr 

% 

32% 

32% 

27% 

27% 

15% 



22-May-91 

RESULTS SENT BY THE NAVAJO NATION'S SITE SURVEYS 
NUMBER OF HOURS PER WEEK 

NUMBER OF HOURS PER WEEK SPENT INSIDE THE HOME 
========================================================================================== 

SCHOOL YEAR SUMMER VACATIONS 
TRADITIONAL CONTEMPORARY TRADITIONAL CONTEMPORARY 
......... .., -.. -- .......... _____ .......... -.. -.. ......... --.. -

ADULT MALE 109 96 114 96 

ADULT FEMALE 125 100 128 100 

TEENAGER 93.5 95.5 100 110 

CHILD 95.5 95.5 107 117 

PRE SCHOOL CHILD 129.5 113 129.5 113 

NUMBER OF HOURS PER WEEK SPENT IN THE VISCINITY OF THE HOME 
========================================================================================== 

SCHOOL YEAR SUMMER VACATIONS 
TRAD I TI ONAL CONTEMPORARY TRADITIONAL CONTEMPORARY 
--------- ... --.. --........ ·-------- ---------

ADULT MALE 47 22 42 22 

ADULT FEMALE 31 18 28 18 

TEENAGER 28.5 24.5 56 42 

CHILD 26.5 24.5 49 35 

PRE SCHOOL CHILD 35 35 35 35 

NUMBER OF HOURS PER WEEK SPENT A~AY FROM THEIR HOME AND LAND 
========================================================================================== 

SCHOOL YEAR SUMMER VACATIONS 
TRADITIONAL CONTEMPORARY TRAD I Tl ONA L CONTEMPORARY 
-------·- ................. ,...,. _______ ......... -........... 

ADULT MALE 12 50 12 50 

ADULT FEMALE 12 50 12 50 

TEENAGER 46 48 12 16 

CHILO 46 48 12 16 

PRE SCHOOL CHILD 3.5 20 3.5 20 



22·May·91 

RESULTS SENT BY THE NAVAJO NATION'S SITE SURVEYS 
SUMMER VACATIONS 

NUMBER OF HOURS PER DAY SPENT INSIDE THE HOME 
======================================================================== 
SUMMER TRADITIONAL FAMILY CONTEMPORARY FAMILY 

\JKDAY \JKEND \.IKDAY \.IKEND 
·---------------·- ·····-4-·--·------

ADULT MALE 18 12 12 18 

ADULT FEMALE 20 14 12 20 

TEENAGER 14.8 13 16.4 14 

CHILD 15.8 14 17.4 15 

PRE SCHOOL CHILD 18.S 18.5 16.6 15 

NUMBER OF HOURS PER DAY SPENT IN THE VISCINITY OF THE HOME 
======================================================================== 
SUMMER TRADITIONAL FAMILY CONTEMPORARY FAMILY 

\JKDAY \.IKEND \.IKDAY \.IKEND 
----··------------ --------·---------

ADULT MALE 6 6 2 6 

ADULT FEMALE 4 4 2 4 

TEENAGER 8 8 6 6 

CHILD 7 7 5 5 

PRE SCHOOL CHILO 5 5 5 s 

NUMBER OF .HOURS PER DAY SPENT A\.IAY FROM THEIR HOME AND LAND 
======================================================================== 
SUMMER TRADITIONAL FAMILY CONTEMPORARY FAMILY 

YKOAY \.IKEND WKDAY WK END 

------------------ -·--------·-·-·---
ADULT MALE 0 6 10 

ADULT FEMALE 0 6 10 

TEENAGER 1.2 3 1.6 

CHILD 1.2 3 1.6 

PRE SCHOOL CHILD o.s o.s 2.4 

ASSUMPTIONS 
=========== 
· Parents do not herd during the SUl!Jl1er. 
- During the sul!'lller, parents have the children do all the herding. 

Child assumed to herd daily. Teen also assumed to herd daily. 
In the event that child and. teen exists in same family, they would 
logically split the chore of herding. Must include in dose section: 
since they split chore in 1/2, therefore doses would be halved. 

0 

0 

4 

4 

4 
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22-May-91 

RESULTS SENT BY THE NAVAJO NATION'S SITE SURVEYS 
SCHOOL YEAR 

NUMBER OF HOURS PER DAY SPENT INSIDE THE HOME 
======================================================================== 
SCHOOL YEAR TRADITIONAL FAMILY CONTEMPORARY FAMILY 

IJKDAY IJKEND IJKDAY \JKEND 
·-------------~--- ---·-·------------

ADULT MALE 17 12 12 18 

ADULT FEMALE 20 calculate 12 20 

TEENAGER 13.5 13 13.5 14 

CHILD 13.5 14 13.5 14 

PRE SCHOOL CHILD 18.5 18.5 16.6 15 

NUMBER OF HOURS PER DAY SPENT IN THE VISCINITY OF THE HOME 
===============================:=============================== 
SCHOOL YEAR TRADITIONAL FAMILY CONTEMPORARY FAM! LY 

IJKDAY IJKEND IJKDAY \JKEND 

-··----·-----·---· ---~·-------------
ADULT MALE 7 6 2 6 

ADULT FEMALE 4 41JD,7HERD 2 4 

TEENAGER 2.5 8 2.5 6 

CHILD 2.5 7 2.5 6 

PRE SCHOOL CHILD 5 5 5 s 

NUMBER OF HOURS. PER DAY SPENT AIJAY FROM THEIR HOME AND LAND 
================================================:============== 
SCHOOL YEAR TRADITIONAL FAMILY 

IJKDAY IJKEND 

-----·-----··--·--
ADULT MALE 0 6 

ADULT FEMALE 0 6 

TEENAGER 8 3 

CHILD 8 3 

PRE SCHOOL CHILD 0.5 0.5 

ASSUMPTIONS 
=========== 
· Male herd sheep 5 days/wk 
- Female herd sheep 1 day/wk 
·Teen/child herd sheep 1 day/wk 

CONTEMPORARY FAMILY 
IJKDAY IJKEND 

------··-----····-
10 0 

10 0 

8 4 

a 4 

2.4 4 

·Assume that family does not contain a teen and a child. 
• NOTE: have combined sheep herder scenario into trad. seen. from Rajen. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION IX 

· 75 Hawthorne Street 
San Francisco, Ca. 94105-3901 

December 20, 1991 

MEMORANDUM 

SUBJECT: 

FROM:: 

Bluewater Uranium Mine Site Soil Samples Data 

s·teve M. Dean ~.J 
Environmental Scientist, (A-1-1) 

·. ·•, r. : 

TO: Robert Bornstein 
Environmental Scientist,.(H-8-3) 

Listed below are the total uranium and radium 226 resul.ts for the 10 composite soil~amples 
coliected:from the·'Bluewater Uranium Mine Site. The values.listed are in pico<:µri°es per · 
gr~ni (pCi/g) for dry weight of soil: . · , 

SAMPLE ID Total Uranium . Radium 226 
., '. .. 

BV24A 7.0 3.7 
BV24B 3.6 3.2 
BV24C 3.2 2.9 
BV24D (Background) 0.55/0.64* 0.73/0.90* 

BV18A 1.5 0.94 
BV18B (Background) 0.97 0.93 

DESl 2.9 1.8 
DES2 .3.5 .3.6 
DES3 2.3 1.7 
DES4 ·(Background) 2.2 2.4 

*. Analysed twice as a duplicate sample. 

Since Sample BV24A was the highest in uranium and radium 226, I ust:d. its concentrations 
to perform a soil .exposure risk· assessment using Superfund's Risk Assessment Guidance, 
Human Health Evaluation Mariual Part B. This assessment took into account all four 
possible pathways from soil exposure; ingestion, particulate inhalation, volatiles, and external 
gamma. I also used an exposure scenario of 8 hours per day, 50 weeks per year for one 
year. Based on the above concentrations and this scenario, .the total risk for uranium is 1.6 

Printed on Recycled Paper 
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• 
in 10 million and total risk for radium 226 is 1.4 in 10 million. Combined total risk from 
both metals at this location, (BV24A), is 3.0 in 10 million. 

I hope this information is useful to you, if you have any questions or need any further 
assistance please contact me at X4-1049. Thank you. 

Attachments 

cc: Mike Bandrowski, (A-1-1) 
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RADIONUCLIDE RISK ASSESSMENT 
in CONTAMINATED SOIL 

RADIONUCLIDE OF CONCERN? u2:+ SMPLE "6" z.,'f A• 
ENTER THE INGESTION SLOPE FACTOR? 1.4E-10 
NOW ENTER THE INHALATION SLOPE FACTOR? 2.7E-8 
ENTER 'THE EXTERNAL EXPOSURE SLOPE FACTOR? 5.?E-14 
ENTER RADIONUCLIDE CONCENTRATION (in pCi/gram)? 3.385 
NUMBER OF HOURS PER DAY OF EXPOSURE? 8 
ENTER NUMBER OF WEEKS PER YEAR OF EXPOSURE? 50 
ENTER NUMBER OF YEARS OF EXPOSURE? 1 
INGESTION RISK= 4.730863E-12 
VOLATILE RISK= 1.892345E-27 
PARTICULATES RISK= 3.639125E-14 
EXTERNAL EXPOSURE RISK = 1.804036E-08 
TOTAL RISK = 1.804513E-08 

PRESS S FOR RECALCULATING THE SAME RADIONUCLIDE? 

lLIST 2RUN 3LOAD" 4SAVE" 5CONT 6,"LPTl ?TRON BTROFF 9KEY OSCREEN 
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RADIONUCLIDE RISK ASSESSMENT 
in CONTAMINATED.SOIL 

RADIONUCLIDE OF CONCERN? U235 s~ei.e- 'BV2.~A / 
ENTER THE INGESTION SLOPE FACTOR? 1.3E-10 
NOW ENTER THE INHALATION SLOPE FACTOR? 2.5E-8 
ENTER THE EXTERNAL EXPOSURE SLOPE FACTOR? 9.6E-12 
ENTER RADIONUCLIDE CONCENTRATION (in pCi/gram)? .1388 
NUMBER OF HOURS PER DAY OF EXPOSURE? 8 
ENTER NUMBER OF WEEKS PER YEAR OF EXPOSURE? 50 
ENTER NUMBER OF YEARS OF EXPOSURE? 1 
INGESTION RISK = 3.267138E-11 
VOLATILE RISK = 1.306855E-26 
PARTICULATES RISK = 2.513183E-13 
EXTERNAL EXPOSURE RISK = 1.245869E-07 
TOTAL RISK = 1.246198E-07 

PRESS S FOR RECALCULATING THE SAME RADIONUCLIDE? 

!LIST 2RUN 3LOAD" · 4SAVE" 5CONT 6,"LPTl ?TRON 8TROFF 9KEY OSCREEN 
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RADIONUCLIDE RISK ASSESSMENT 
in CONTAMINATED SOIL 

RADIONUCLIDE oF coNCERN? u2.3s 5~PLE Bui-"'- A. 
ENTER THE INGESTION SLOPE FACTOR? 1.3E-10 
NOW ENTER THE INHALATION SLOPE FACTOR? 2.4E-8 
ENTER THE EXTERNAL EXPOSURE SLOPE FACTOR? 4.6E-14 
ENTER RADIONUCLIDE CONCENTRATION (in pCi/grarn)? 3.524 
NUMBER OF HOURS PER DAY OF EXPOSURE? 8 
ENTER NUMBER OF WEEKS PER YEAR OF EXPOSURE? 50 
ENTER NUMBER OF YEARS OF EXPOSURE? 1 
INGESTION RISK= 3.974666E-12 
VOLATILE RISK= 1.589866E-27 
PARTICULATES RISK= 3.057435E-14 
EXTERNAL EXPOSURE RISK = 1.515672E-08 
TOTAL RISK = 1.516073E-08 

PRESS S FOR RECALCULATING THE SAME RADIONUCLIDE? 

lLIST 2RUN 3LOAD" 4SAVE" 5CONT 6,"LPTl 7TRON 8TROFF 9KEY OSCREEN 
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RADIONUCLIDE RISK ASSESSMENT 
in CONTAMINATED SOIL 

RADIONUCLIDE OF CONCERN? RA226 S~PU! BVl-~A. 
ENTER THE INGESTION SLOPE FACTOR? 1.2e-10 
NOW ENTER THE INHALATION SLOPE FACTOR? 3e-9 
ENTER THE EXTERNAL EXPOSURE SLOPE FACTOR? 4.2e-13 
ENTER RADIONUCLIDE CONCENTRATION (in pCi/gram)? 3.7 
NUMBER OF HOURS PER DAY OF EXPOSURE? 8 
ENTER NUMBER OF WEEKS PER YEAR OF EXPOSURE? 50 
ENTER NUMBER OF YEARS OF EXPOSURE? 1 
INGESTION RISK= 3.810288E-11 
VOLATILE RISK= 1.524116E-26 
PARTICULATES RISK = 2.930991E-13 
EXTERNAL EXPOSURE RISK = 1.45299E-07 
TOTAL RISK = 1.453374E-07 

PRESS S FOR RECALCULATING THE SAME RADIONUCLIDE? 

lLIST 2RUN 3LOAD 11 4SAVE" 5CONT 6,"LPTl 7TRON 8TROFF 9KEY OSCREEN 
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l 
Semple ID R9S 91,07508 
Sample tYPI SOJL 
Co11ectlon dete, time 9/19191 
Loe1t1on N~1PREwITT 

( O:OO 

Other !D's 8V24B 
___. ___ c:.;2 .. m;;.llmi;.;:•;.i.iD;,;t'I.;:-.. _________ aL ... u .... r. ..... W.,,.,!-.a;I-F..._R_U ...... M_~_N .... t.._N_G_s_1_r ..... 1:_: s---·--··-·-

( Type Of 1n1ly1is •*•*•*•*•• RA226 •••••••**' 
NUrLIDF. ~C'IVITY 2 SIG ERMOR UNITS DATE 
RA•22b 1.2~oot+OQ 2,J6 ' PCl/GASH 9119/91 
AA•226 3,0700E+OO 2,36 \ PC!/GW!T 9/19191 
RA•226 J,2200E+OO 2,36 ' PC?/GDRY 9/19/91 

c -------·-- __ , ____ ,,.. _____ -·----- -- - ·- - -- -- --- .... - -
r 

I., 811ftple lD 
Sample type 
Colltct1on date, tirue 
Location 
Other 10•1 
Co111iaent1 

r 

I 

R96 91,07509 
&Olli 

9/19191 0100 
N)ll&PREWI'tT 
8V24C 
BLUEWATER U MtNlNG SITES 

. ',' l' 
~ . " . . , ' 

.. 
····:· 'A •1 

.. ' . ~ ' ; 
.• .. ' '• «"· 

.·:::',•. -

(. 

( ' 

'IYP• ot enalye11 
NUCLIDE ACTIVITY 

•*•**'**** RA226 •••••••••• 
RA•226 7,9500!+00 
RA•226 2,8200!+00 
RA•226 2,9100£•00 

._,, . 
' . 

2 SIG £RROR 
2.49 ' 
2,49 ' 
2,49 ' 

UNITS DA!! 
PCIIGASH 9/19/91 
PCI/GW!T· 9119/91 
PCJ/GDRY 9119/91 
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12/18/1991 
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12:27 USEPA NAREL MONT. 
•• ;.;a 10 
aamJrl type 
Co11~ct1on date, time 
Locetlon 
Other lD"• 
C9mR1tnt1 

228 3454 P.0.::S 

TYP• of anely11s 
NUCLIDE ACTlVITJ 

'*''''*''* RA226 •••••••••• 
2 S?G ERROR 

PA•22b 7.SOOOF.•01 4,93 ' 
4.93 ' 
4.93 ' 

RA•226 7.2000!•01 
PA•226 7,JOOOF.•01 

&emp'le 10 
S•inple type 
co11ect1on date, 
Loeat1on 

R9S 91.07510X 
SOIL 

tSme 9/19191 OcOO 
Nfil1PREWIT'2' 
BV24D 

UNITS DAT! 
PCI/GASH 9119/91 
PCl/GWEt 9119/91 

. PCI/GDRY 9119191 

Other 10•1 
Comment.s _ 8.1'UEW .. AtftB MINING LI SITES 

'l'Ype of 1na1ys11 
NUCLIDF ACTIVITY '***•*•*'' RA22G , ~****'*''* 
RA•226 9,2000!•n1 
RA•226 B.9000F.•01 
AA•226 9,0u00!•01 

2 SIG ERROR UNITS DATE 
4,5, ' PCI/CASH 9119/91 
4,57 ' PCJ/OWET 9/19/91 
4,57 ' PCt/GDRY 9119191 

_r ----- . .-.,..._ ............... ·---~···-······-----·----. -.. --.-.--.. --.---.. -. ----...------ ........ .. 

{ 

Semple It> 
Simple type 
Co11ect1on dete, ttme 
Locet1on 
Other tD"a 
Corn11ent1 

l ........ 

M!tS 9J,07S11 
&Olt. 

9/19/91 
NMaPRIWJ'fT 
BVllA 

0100 

BLUEWATER ~ MJNING
1

§IfES 
$ I 

*''*'•**** RA226 •••••••••• TYP• Of an11ys11 
NUCL%DE AC,lVlTY 
RA•22• 9,SOOOE•01 

2 StG !PROR 
4,60 ' 
4,60 ' 
4,60 ' 

UNITS DATE 
PCIICASH 9119/91 · 
PCJ/CW!T 9/19/91 
PCI/GDRY · 9119/91 

RA-226 9,2000£•01 
RA•22b 9,4000!•01 

·--------·-"' --·· . ., .......... , .. .__ .. 
' ... . . 

. ' 

.. 



12/18/1991 12:2s~USEPR NAREL MONT. RLR. 
la~ple !D ~ R9S 91.07~12 
Semple type SOIL 

228 3454 P.04 

Co1ltct1on date, time 9/19192 0100 
.,,,, Loeatlon HM1PR!W%TT 

.'. ·.• Other 10~. BV18B 
\ ;l:·····(~: : ..lldlJW~i'EB M. WitiG ~§ITE8 • 

( 

('' 

_.,. ..... 

Type of.en•lv1i1 
NUC~IDE ACTIVITY 

•••••*•*•• RA226 
2 SIG ERROR 

, ........ . 
UHtTS DATE 

RA•226 9.4000!•01 4,45 ' 
4.45 ' 
4.45 • 

PC1/GASH 9119/91 
PCtlGWET 9119/91 
PCf /GDRY 9119191 

AA•226 9.ooou~-01 
RA•226 9,1ooor..01 .. . 

Salt!Ple I~ 
Sall'lple tYP• 
Collection d4tP, t1ro~ 
LoC'atian 
ott1er ro•s 
Comments 
Ref'or t to ·' 

type of ara1ys15 
~UC~lU~ ~CTLVJTY 

~~~ ~t .onu l 
SO.lf. 

q11919t l'\:oo 
N t.\ l PH e: I• I '1' T 
OES1 
~LUEWAtFR U ~t~tN~ RlTE5 
GF..~R ~ L·l.'S'l't:R 

.t.t•t**•*•* RA2~6 ......... ,. 
~ $TG ER~O~ IJ i'J 1 'l' S l> A n: 

RA•226 '2 .l"lllfli..lf•OO 1.11 ' 
1.21 " 
l.;.1 % 

PCI/~ASH 911Q/91 
~Cl/G~F.1 9119191 
PCI/GuP~ 9119/ql 

RA•226 i.7dOQr,..oo 
PA•22b 1.~!nnrtno 

sample 1r; e'l9:.> 91.07514 
SOJ r.. Sa,,.ple lYPP 

Collecti~n dtte, L1~e Q/1~/'JJ l'ltOO 

11IM: PH If~·; TTT 
OF,')?. 

Location 
Otner ro•s 
Corr.meint:& SLUF~AtFtt U MThlN~ RIT~~ 

TVPf Of a~ary~1~ •*•••*•*~• RA226 ............ 
NUCL10P. ACTtVlTt 
RA•226 1.6~nuF+no 
RA•226 1.sJnvr+no 
~A•22b l,~10vF.•OO 

·.' 
.r .. 

·' ' 

2 ~HG ll:RHO!( 

~.20 * 
2.20 ' 
2,,6 ' 

.. 

fll11J:rS DA?P.: 
PCt/r,A~H 9119191 
PCI/CWr.T 9/19/ql 
PCf IGDRY 9119/91 



12/18/1991 12:29.USEPR NRREL MONT. RLR. 

. la•Plt ID .. R91 91.07515 
ll•Plt type IOJL " 228 3454 P.05 

Colltction d1te, tl•e 9118/tt 0100 
Loc1tion NM1PR!WITT 
~ther 10•1 oraJ 
Co•••nt1 ILUl:WAtEI! u MINXJi.L . .lllU----~- --· ···-- .. 

. ' 
. fype O! lfttlYlil •••••••••• RA726 •••••••••• 

NUCLIDE lCtlVITY 2 SIG ERROR UNITS DA!! 
RA•226 s.aooor..oo 3,Ja ' PCI/CASH 9119/91 
RA•226 J,1000£+00 31 l8 • PCI/GWET 1119/91 
~A·226 1,76nortOO 3,la' PCt/GDRY 9119/91 

_, r . 
. :, _... 

.~~ .. :: (; 
.,. l••Ple 10 M91 91,07616 
t. .la•p1t tYPt 801L .. >.~ t. Cotlec:tlon dat•, t1111t 9/18191 

•h Loeation HM1PRE~ITT 
~ther JD'• D!S4 

0100 

__;{~ __ ._::.Co~•2m~•~n~t•:it-------··--~--'w~U~JuW~A~T~!Bu......U,__ft~I,....NlJ1~a~1~ruT~Eal---------------
·1·· l. Type Of ena1y111 · •*•''*'*'* RA226 •••''*'''* 

. .. 
. """:· 

I i• , .; • ..... ,,,h. 
").'. . ... .· ~" . ·- ··.\ .. : ; 

. ;~.: 

, , -

• 

NUCLIDE ACTlVlTY 2 SIG £RRO~ UNITS DAT! 
RA•226 2.4700!+00 2.11 \ PCI/GASH 9/19/91 
RA•226 2,J400F+OU 2,71 • PCIIGW!T 9119/91 
RA•226 2.llOOE+OO 2,11 ' PCI/GDRY 9119191 

• 

.•.1 . 
• r ·•, • 

• l 

{ 

TOTAL P.05 



POST REMOVAL URANIUM/RADIUM SOIL SAMPLING 
BROWN-VANDEVER SEC. 24, T 13N, R 11 W 

Not to Scale 

F'1°J ure.. A 

BVD (Background Areas) 
BVC 

Total Uranium .55/.64 pCi/g 
Total Uranium 2.9 pCi/g 

Radium 226 .73/.90 
Radium 226 2.9 pCi/g 

BVA BVB 
Total Uranium 7.0 pCi/g Total Uranium 3.6 pCi/g 
Radium 226 3.7 pCi/g Radium 226 3.2 pCi/g 

2700 feet 
Sec. 19 (Santa Fe Pacific) 

:::c 
Q) ...... '< 

CX> en -0 
Q) 
0 

0 "'" ..... s: 
(1) 0 

c 
(1) ::s -r+ Q) 

::s 

NORTH 



• c 

POST REMOVAL URANIUM/RADIUM SOIL SAMPLING 
BROWN-VANDEVER SEC. 18, T 13N, R 1 OW 

NoT TO Sevife 

Fl~ ore- B 

Old House 

D 

Haystack Mountain 
BV18B(BACKGROUND) 
Total Uranium .97 pCi/g 
Radium 226 .93 pCi/g 

BV18A 
Total Uranium 1.5 pCi/g 
Radium 226 .94 pCi/g 

North 

I 



•• 

~ ; " . 

POST REMOVAL URANIUM/RADIUM SOIL SAMPLING 
DESIDERIO MINE SITE 

Fieivr(!... C 

fll"' T0 Seer 1 e 

....., 
(I) 
(I) 

LL 
0 
0 
LO 
(Y) 

D 
Homes 

2400 Feet 

DES3 I DES2 
Total Uranium Total Uranium 

2.3 pCi/g 3.5 pCi/g 

Radium 226 Radium 226 

1.7 pCi/g 3.6 pCi/g 

DES4 (BACKGROUND) 

DES1 
Total Uranium 

2.9 pCi/g 

Radium 226 

1.8 pCi/g 

Total Uranium 2.2 pCi/g 

Radium 226 2.4 pCi/g 

I 
North 



12/11/1991 14:22 ~PA NAREL MONT. ALA. 

-
••• MANUA~ uranium ce1euletions fro~ Pro~ram Asu •*• 
This llstinq W&S creflted 1?/03/91 at 08&25 bY CRIKNG. 

S•m1>le Ida 

eountino system 
D1te, Time countea 
Type Analysis 
LenQth of count 
DeteQtor eff 1c1encv 
sample size 
·rector 1 1 
rector • 2 

Gross cntsr rsctop~ 

AS 1 - Shelf A 
t112'1191 141ns 
u Prep by AS 
1000~0 Min 
0.213 
0.!5201 GASH 
0,9370 GWt;T 
0.9920 GORY 

PC I/GASH 

U•234 
U•23S 
u .. 23s 

884. 6. 3,4471!:+00 
J ,413E ... 01 
l,598E't0(') 

36, o. 
917. l. 

1\8'--U 1.i, 
Gross cnts1 Isotopt PCl/GWf;:T 

U•234 984. 6. l.230E+OO 
U•235 36. Q, 1, '.J24E .. 01 
U•238 917, 3, l.l6'-E+On 

~a-l(. ,., 
Gross cnts: Tsotope ~kq PCl/GDRY 

U-234 ee•. {:), 3.385E+OO 
U·235 36, o. 1,389E•01 
0•238 ~17. 3. 3.S24C:+OO 

~LU.. 1.b 

"&Ul..Ll A 
Prep oattt 

BIC9 Date 
Etf Oate 
Std Date 

MDA 

5,5lSE--02 
1,064~·02 
4.226E•02 

MDA 

5.535E ... 02 
1,064E ... 02 
4,.226f:•02 

MOA 

5.5351'.;•02 
'1.064E;11102 
4.226E•02 

228 3454 

11/26191 
11/22191 
12119/90 
10/09191 

P.02 

2 .Sioma error 
in ' Absolute 

'11,34% J,909E•01 
34,SSt 4,88lf;1t02 
11·.25' 4.0l5E•01 

2 Sigma error 
~n ' Absolute 

1bl4t; 3,6621!: .. 01 
34,55, 4,575&:•02 
'1-.25% 3,781E•01 

2 Sioma error 
in ' Absolute 

11.J4% 3,83BE .. 01 
34.55t. 4.795!•02 
11,25% 3.963E•01 

$*•If:;* Iii'*** •491 i ... $:I 14 IJ
1
4 • ......... *'** * * * ***•***:fl*****$**** 4 *If'*******$****$***•* ******** Pecateu1ated and Written To Datahasc ******** 

···················•***•····~····~··**••••**'*'*******'****************'*' 

.. 



._ , 12/ll/1991 14: 23 .PA NAREL MONT. ALA. 4lt 
••• "ANUAL Ura"i~m ca1cu. tons fro~ Proqram AIU *** 
Th11 ll&tln9 was creeted 12103/91 at 08&2& bY CRIKNG. 

Satnple Id& 

count1no system 
Cete, Time counted 
'1'YPt Analvsis 
Lenotn of count. 
Dtteetor efficiency 
S•111ple 1ize 
r•ctor • 1 
F1etor I 2 

Gross ent1: 

u .. ~)4 
U•235 
U•238 

Oro11 cntat . 
u.,34 
U•235 
U•238 

Groas c:ntst 

Isotope 

424. 
17, 

'406. 

Isotope 

424. 
17. 

406, 

taotope 

424. 
17. 

406, 

R98 9110'7508 

AS 2 • Shelf A 
!1127/91 14&0!> 
ti prep bY AS 
2000t0 Min 
0.206 
0.5025 GASH 
0.9430 GWET 
0.9540 GDRY 

RkQ PCX/GASH 

s. 1.8'79E+OO 
1. 1.11se:-02 
iO • 1,803E+00 

1'ltrlA s.c 
AkQ PC:l/GWET 

ti. 1,112e+oo 
1, &.766E•02 
4. 1,100E+OO 

"")1>TRL" 3. 5 
Bkq 

5, 
1. 
4. 

PCl/GORY 

t,792E+OO 
6,845! .. 02 
t,'720E+OO 

.. . 

Prep Date 
Bk9 Date 
Ef f Date 
Std 1'ate 

-

MDA 

S,8'18P.:•02 
J.30011:•02 
S.l85E•02 

14')A 

5.878!•02 
),300£•02 
5,385E•02 

MDA 

S,978E ... 02 
3,300£•02 
5.38!&:•02 

228 3454 

11126191 
11/22191 
12119/90 
10/09191 

P.03 

2 Si9Me error 
1n \ Absolute 

13,63, 2.560£•01 
53,86, 3,864!•02 
13.76, 2.481!•01 

2 Sioma error 
in ' Absolute 

13,63, 2,4t4E•01 
5l,86\ 3.644E•02 
1l,76t 2,340£•01 

2 s1onia error 
in • 

t3,6l• 
SJ,86, 
t),76, 

Absolute 

2.443£•01 
3.686£•02 
2.3&7£•01 

. ""J'lft\-.\(3.' . 
'' •••• *' * ...... '' ............ -•• -•••••• * •• * *' * •• ' * ••• ** *'* •• •*• ** •• ** * *** *. *** , •••• 
•••••••• Ree1tcu1ated a~d Wr1tten To natabase ***••••• 
··········'******•*•******'**'**'**'*''**********'**'*'********''''*'*'*** 

• 

•· 



• 12/11/1991 14:23 .PA NAREL MONT. ALA. e 
; ""v~~ ~1•nAum ~a1eu ions from ProQram AIU ••• 

228 3454 P.04 

-Thll ll1t1no Wll created 12104191 at 07J4t> l>Y CRIKNG, 

S•lllPle ldC f'9S 91,07509 'S'I ~"'" t, 
countlnQ 1ysteni AS 1 • &helf A Prep Datf!I 11126/91 
Date, T!M• cou"t•d 12/02/91 14:05 BkQ Date 11/22/91 Type Analysis u Prep by AS tf f Pate 12/19/90 Lenoth of count 1000,0 Min Std Date 10/09/91 
Dtteetor eff1c1encv 0,213 
Semple size o.s110 GASH 
Factor t l 0,9558 GWE'I' 
rector • 2 <>,9880 GflRY 

2 Sigma error 
Gross cnts1 Isotope BICQ PCl/GASH MDA 1n ' Absolute 

U•2l4 315, s. 1,5661!:+00 5,549E•02 14,01t ·2, 194E•01 
U•235 19. o. R,043E•02 1,147£•02 46,80, 3,764£•02 .. 
U•2l8 175, 2. 1,579E+OO l,9Jt£•02 13,92, 2,197E•01 

,.. ... \l J.1. 2 St91u1 error 
Gross cnta1 Isotope BkQ pr,J/GWE:T MDA ln t Absolute: 

0·234 175, 5. 1,497!+00 5.S49Ew02 14,01, 2.097£•01 
U•235 19. o • 7,688E•02 l,147E•02 46.80\ 3,598!•02 

. U•238 37!, 2. 1,5091'.:+00 l.9llE•02 13.92• 2.1001 .. 01 

-.-1..lA 3.( 2 siol!la error 
cross ents• lsatope F\l(a PC I/GORY, MCA 1n t Absolute 

ll•234 375. s. 1, IS47E+00 5 1 549E•02 14,01, 21168!:•01 
u .. 235 19, o. 7,9471!:•02 1,147&::•02 46.80, l,719&:•02 
U•2J8 375, 2. 11560E+OO 3.931£•02 13,92, 21171E,;.Ol 

1'1ll\l 3.2 
••••••••••• ,, •••••••••••••••••••••• , ••••••••••••• ,, ••••••••••••• *•*•······ 
•••••••• Recalculated and written To Database ***'**** 
***********'*********'*''**•*****•*•••••••••*•*•*••·········-············· 

• 



14:24 IPA NAREL MONT. ALA. 
12/11/1991 

•• MANUAL ura"1um ce1eulat ons from Prooram A•u *'' 
~t 1 itatlno wa1 created 12/03/91 at 08129 bY CRlKNG. 

ountln; 1v1te111 
•te, Ti~e counted 
ype Analvsis 
enqth of count 
etector effic1ency 
a111p1e size 
eetor t 1 
ector • 2 

:ross cnts r Tsotope 

U•234 94, 
U•235 '· U•238" 71. 

ross entsr rsotooe 

U•234 94, 
U•2l5 3. 
U•238 '7 t • 

ro11 entsa Isotope 

U•2l4 94. 
t••23& 3. 
ll•2l8 n. 

R9$ 91107510 

AS 4 • Shelf A 
t1/21/91 14:05 
u Prep bY AS 
1000.0 Min 
o.2J6 
O,S07J GASH 
0,9560 GWET 
O,QQOO GORY 

Rleq PC I/GAS~ 

20. 2,8341t•01 
2. 3,A3N:; .. ul 
o. 2,7t9E•01 

-P1"l \\ 1>. ~Ct 
Bkt.1 PCl/GWET 

20. 2.'7091!:•01 
2, l,661F."'Ol 

-...o .. -2. 599E•01 

?I'll\ o.~ 
Akq PC'I/GDRY 

20. 2.777E•01 
2. 3. 75H:..,03 
o. 2.665E .. 01 

-'11"".1\ 6.$ 

-=<MDA 

•<MO~ 

PteP Date 
Bk'? oate 
Ef f Date 
Std Oate 

MDA 

9,0oU.:•02 
l.556£•02 
1.,03ae:-02 

MDA 

9,. 001E:•02 
l,556~•02 
1,0l8E•02 

MDA 

9,oou:-02 
•<MOA ·3•556E•02" 

t.038&:•02 

228 3454 

11/26/91 
11122/91 
12119/90 
10/09/91 

P.05 

2 st91na error 
1n ' Absolute 

J0,15% 8o544E•02 
447.30, 1.713£:•02 
25,29t 6.817!•02 

2 SJ9ma error 
in \ Absolute 

30,15% e,1&ae-02 
447,3(\\ 1,638!:•02 
25,29, 6.5,4E•02 

2 S1;ma er·ror 
1n ' Ab101ute 

30.15• e.:t11e-02 
447 1 30, 1.679£•<>2 
25,2~, 6.7J9!•02 

································•***'*'*******'**'*''*****'*******•*••••• •••••• Recalculattd •nd Written To Database ***''*** 
**'****••·······························••*••··························· 

" 

: 



, 12/11/1991 14: 24 ..Jii._EPA NAREL MONT· ALA. • 
~ft~V~M ~ren1u~ ce1cu~ions trow Proqram AIU ••. 

This 111ting wea created 12/03191 at 08129 bY CRIKNG, 

Semple ld• 

Countln9 &YStem 
Oete, T1~e eount~d 
Type Analysts 
Lenoth of count 
Detector eftJciencv 
Sall'IP1• size 
raetor • 1 
P'•etor # 2 

Gross cntsr Tsctope 

U·2l4 62, 

R9S 91.07510)( 

AS 5 "' Shelf A 
11127/91 14t0b 
U Prt-p by AS 
1000 11 0 Min 
0.206 
0.5094 GASH 
0,9560 G\llET 
n.9800 GOMY 

Bk.CJ PC I/GASH 

7. 2·~ 4&0E•(f1 

Prep Date 
Bko nete 
Ett Dete 
Std D•te 

MDA 

6.714t•02 
0•235 1 • O, ,'4,472& .. 0l c<f'-PA i..212t~o2 
U•2l8 9!, l. ;,4. 02St:•Ot 1 l,291t; ... 02 

.-.~ O,b5 
Groas entst tsctope Bkq PCl IGWr~'r MDA 

U•234 "'· 7. 7.J51t:•01 6.714E•02 
U•235 j t o, 4.275E•03 •<MDA 1· .. 212£•02 
U•238 ' 9' . 1. 3,848E•Oi l,291E•O?. 

~1\ b.bt.. 
Gros• cnts1 rsotope- RICO PCllGDR\' MDA 

0·234 62, 7, 6,'714E•02 
U11?.3S l • o. =<Ml>A· t·, 212E•02 
U•2)8 l • l,29JE•02 

228 3454 P.06 

11126/91 
11122/91 
12/19/90 
10109191 

2 s10111a error 
ln·' Absolute 

31.64, 7.791£•02 
200.22• 8.9541'.:•0l 

23,301 9.377£•02 

· 2 S1g111a error 
.t.n ' Abs.olute 

l1,64' '1,439£ .. 02 
2no,22• B,560E•03 
2),30, 8,964!•02 

2 ston1a error 
ln t Absolute 

31,64, 7.626!:•02 
200.22• B.775E•Ol 
23,JO' 9,189F.•02 

.... , .......... , .....•.................................................... 
••••**'* Reea1cu1at&d •"d wr1tten To Database ''**''** 
······••*•••••••••••*****•*•*•*****************'***''*'*'**'***'*'**'***** I 

• 



12/11/1991 14:25 ... PA NAREL MONT. ALA. • ••• MANU~L uran1u~ ca1cu1:!'1ons from Pro9ram Asu *** 
fh11 l1•t1n; we1 created 12/04/91 at 07147 bY CRIKNG. 

sample ld1 

CountinG 1y1te111 
Date, Ttme counted 
T~Pt An11vs11 
Lenqth of count 
Detector etf1c1ency 
sample 11zt 
Factor I 1 
Factor I 2 

Oro11 c:ntst rsotope 

U•234 tao. 
U•2l5 ll. 
U•238 158. 

.Gross cnt:s 1 Isotope 

U•2l4 180. 
U•235 13. 
U•2l8 158, 

rtro11 ont11 raotopt 

U•234 iao. 
U•235 13. 
U•238 258. 

A& 2 .. Shelf A 
12102/91 14:05 
u Prep bY AS 
iooo.o Min 
0.206 
0,5130 GASH 
o.9710 GWE'l' 
0.9958 GDRY 

Bkq Pt'!l/GASH 

4. 7.!;34E .. Ot 
n. 5,.565E•02 
.J 4 6,635! .. 0l 

-pM.1(. /,; 
8kq P~l/GWt:T 

4. 
o. 

8kQ PC I/GORY 

'· 7,502E•Ot 
o. S,54lt:•02 
l. 6,607E•01 

,,~i.1{ 1.s 

..... 

Prep Oate 
8k9 Date 
Etf Date 
Std Date 

MDA 

5,141E•02 
1.16n~ .. 02 
4.609£•02 

MDA 

s.14U:•02 , 
1,160E•02 
4.608~·02 

MDA 

s.14n;-02 
t.160E•02 
4.608£•02 

228 3454 

11126/91 
11122/91 
121191go 
10/09/91 

P.07 

~ s19ma error. 
in t Absolute 

18.0l' 1,3S7E•01 
56,25, 3.130!•02 
t9.84i 1.250!•01 

2 .Stoma error 
tn ' Absolute 

18,0l• 1.3201: .. 01 
56.25, 3.046!•02 
18,84, 1,216£-01 

2 s1;ma error 
s.n ' Absolute 

18101, 1,351£•01 
56,25• 3.111£•02 
18,84, 1.2452•01 

.••••••••••••••• ,,,,, .... , ...... , .. '*. * '** * *'' ••• * * ·~· * ** ~· ** * ****** * * •• ••••*• 
1
••••••• Reealcu1ated and written To Database **''*'** 
········~··················•••*•*•**'***'****'*'*****'**•*•'***''**''**••• 

... 

.; 



12/11/1991 14:26 li!!/l;jEPA NRREL MONT. ALA. ~ 

••• MANUAL Ur•"tum ca1e~t1o"s tro~ Proqram AIU .~ 

·Thia 11st1n; was created 12/03/91 at 01110 by CMIKNG. 

sat11p1e td1 a9s 91.07s12 ~vli$ 
Counting 1vate111 AS 7 • St'lelt A 
Date, Time count•d 11127/91 14:05 
TYt>e Analysis IJ Drep bY AS 
tenoth of count 1000t0 Min 
Detector ef t1c1encv o.711 
Saftlplt sf ze n,5064 GASH 
rac:tor • 1 o.~54o GWE'r 
fl'aetor 1 2 o.~84o GORY 

Prep Date 
BkO Date 
l!:ff Date 
Std Date 

228 3454 P.08 

11126/91 
11122/91 
12119/90 
10/09/91 

2.s1om• error 
Gross cntst Isotope Bleq PCl/GASH MDA 1n ' Absolute 

u .. 234 
U•235 
U•239 

Gross ents1 

U•234 
U•23S 
U•238 

oro11 ents1 

U•2J4 
v ... 23s . 
tr•238 

Isotope 

t '1 '. 
2, 

104,. 

tsotope 

11). 
2, 

104. 

5, 5.04?.E•Ot 
2. O,QOOE+OO 
t. 4,90\lf!:•Ol 

o,qg 
Bkt1 Pl':I/GW~T 

'· 4•Al(')E•O1 
2. O.('OOE+OO 
1. 4, c;e7E•O 1 

llQL1,t 6. CJat 
SkQ PCllGDRV 

s. 4.9~tt:•01 
2, 0, OOOE+OO 
1. 4,731€•01 

11\lut o.q1 

=<t4DA 
6,119t•02 
4i336E•02 
l,436E•02 

22,22\ 
o.oo• 

22,02.\ 

11120!•01 
1.B67E•02 
1,059E•01 

2 Sioma error 
MCA in ' Absolute 

6,119!:•02 
s:<MDA 4.·335E•D2 

3.436£•02 

MDA 

6.t19f.:•02 
=<fllDA 4.l39E .. 02 

3.436E•02 

22,22• 
o,oo, 

22,02, 

11069!•01 
1,781!•02 
1,010!•01 

2 Sioma .error 
in \ Absolute 

22,22\ 
o,oo' 

22.021 

1.102t•01 
1,837£•02 
1,042£•01 

··············································••*•*•······················ •••••••• Reee1cu1atftd and written To Oatabase ***'*'** 
**'****•······················•***'**•••••••••••***************''*'''''**' 

• 



•, 12/l1/lg91 14:26 .EPA NAREL MONT. A~A:. ··-- , , , e 
rh11 11st1n9 was cre•~ed 12/04191 at 12&56 bY CHlKNG, 

se•ple lda 

~ount1na sv•tern 
oate, Time counted 
r¥Pe Analysis 
lienvth ot count 
oetector eff 1ctenev 
Serrple s1z' 
rector • 1 
F'actor • 2 

:ross cntst Isotope 

U•2l4 
U•235 
lf•238 

iroaa ents1 tsotope 

U•234 
u .. 23s 
U•238 

406. l'. 386, 

'ro1s cntsi I&otope 

R9S 91.07511 

A& J .. Shelf A 
12/02/91 14105 
u Prep bY AS 
1000,0 fHn 
o.2s1 
0.5073 (;ASH 
0,9890 GWET 
0.9014 GORY 

BklJ 

PCl/GASH 

PCllGWET 

1.403E+OO 
S,301E•02 

PCllGO~Y 

9, 1.432E+OO 
2. s,41ne:-02 
o. 1,192e;+on 

"'"-1\ 2.q 

Prep Date 
Bkq Dt1te 
Ef f Date 
std Date 

MDA 

6.622£•02 
l.6911!:•02 
t,077S: .. 02 

Ml>A 

6,622E ... 02 
l,691!·02 
1.077E•02 

MDA 

6,622£•02 
l.691E•02 
l.077E•02 

228 3454 P.09 

11126/91 
11/22/91 
12/19/90 
10/09/91 

2 S1Qrru1 error 
in t Absolute 

13,44, 
58,76t 
1>1lU1 

2.122e::-01 
J.504£•02 
2,053E•01 

2 s19ma error 
1n t Absolute 

13.44• 
58.76t 
13.38\ 

1.886£•01 
l.115!•02 
1,825£•01 

2 s10111a error 
in ' Absolute 

13.44, 
58.76, 
13,)8\ 

1,925E•01 
3.1791:•02 
1.863£•01 

:•••***••···············*•••••***•***•***'***********'**'*'**•****'******* 
·••••••• Pecalculated and wr1tten To oatabase ******** ...•.......... , .....................•.................................... 

• 



14 : 27 .-PA NAREL MONT. ALA. ~ 
12/11/1991 -

~~ ~~"VA~ ur.~1um ceicul on' from Proqram AIU *'* 
;hls l11tifta was created 12/03191 at 08:22 bV CRlKNG. 

,aft'ple Id 1 

~ountln; avatem 
~•t•, T1me count~d 
•ype Anal YS1S 
,enoth of eount 
1eteetor effh:.Sency 
1ample stze 
·actor • 1 
•actor • 2 

rro11 cnts: Tsotope 

U•234 39&. 
U•2l5 34. 
U•238 1118. 

AS 8 .. Shelf A 
11129191 l?.cll 
" Prep bY AS 
1000.0 Mtn 
n.1oe 
n.sooo GAS~ 
0.9669 GWET 
o.Cfe'11 GDRV 

R)Cg PC:l/<iASH 

9. 1,683E+00 
o. 1,479E•OI 
1 .. 1,6751::+00 

1V1ML l\ -s',r:; 
:rcus cnts: tsotope Bkq PCI/GWl:;T 

u ... 214 396. 9. 1,628tc+OO 
0•235 34. o. 1.4lt)E•Ot 
U•238 389. , 3. 1,619£+00 

1"Wl~ 3-'t 
·ross enta & Jsotope Bk.Q PCXIGDRY 

U•2l4 396. 9. 1.66,E+OO 
U•235 34. o. 1,460E•01 
U•2l8 388. l. 1,653E+OO 

,,,~., 1\ 3.s 

Prep Date 
Bkq Date 
Etf nete 
Std Date 

MDA 

7,246€•02 
1.179E•02 
4,682E•02 

MDA 

'7. 246E•02 · 
1.179£•02 
4.692S: .. 02 

MDA 

'7.246E•02 
1,t'19!•01. 
4,682£•02 

228 3454 P.10 

11/26/91 
11/22/91 
12/19/90 
10109/91 

i S1?,1ma errot 
in ' Absolute 

13.94\ 2,J46E•01 
35.53% S.254E .. 02 
13.84\ 2.317!:•01 

2 Siqma error 
in ' Absolute 

13.94, 2,268E•01 
35,53, s.oau:-02 
1l.B4' 2.241£•01 

2 sigma error 
tn \ Absolute 

13.94t 2,l15E•01 
35.53\ 5,187!.,.02 
13,84, 2.288!•01 

···················•••******•••••••••***•*************'***'***'********** '''*''* Reea1cu1ated and wr1tten To Datebese **'***** 
'*******************''******'*'*''******'********'**********'*'*'*******' 

, .. 



12/11/1991 14:27 lii,EPA NAREL MONT. ALA. • 
· · ···• ....... ., • "'" \.8 .l.W '9' J.ons tr om l'r OQram A&U . 

This l1tt1nQ waa created 12/04/91 at 01&49 bV CRIKNG, 

s401ple ld1 R95 91,07515 ~S3 
countln9 system 
Date, Time counted 
Type Analysis 
Lenoth of count 
Detector eff tctencv 
Sample atz~ 
Fec:tor # 1 

.raetor t 2 

Gross cntss IsotoP• 

U•2Jt 229, 
U1112J5 11. 
U•2l8 ~02. 

AS 4 ., Shelf A 
t:U02/91 14:0S 
u Prep by As 
iooo.o Min 
0,2Jfi 
0.5012 GASH 
0.,612.J GWJ::'J' 
O.Cl&OO GDRY 

81(9 PC I/GASH 

1. t,210E+OO 
4, l,916E•02 
2. 1.090E+OO 

-ruBL1( 2·~ 
Oro•• cntsa tisotope QJ(q PCl/GWt:T 

U•2J4 ~29, 1. 7,410E•01 
U•235 u. 4. 2.l36E•02 
U•238 202. 2, . 6.675E•01 

-nnM-1l '·* cross cnts1 tsotope Akq 5-'Cl/GD~Y 

U•2l4 229. 7. 1.1861::+00 

•<"114D·A 

;;.<MD-A 

U•235 u. 4, 3,7J9E•02 ••<MDA 
U•2l8 202 .. 2. t"n&AE+OO 

,-C.1l-L 11. t. 3 

Prep Date 
Bk; Date 
Ett Date 
Std Oate 

MCA 

8,194E•02 
6 • 54?E·•02 
5,062t-02 

MCA 

8.184£•02 
,,,54 7·£1111.() 2 
S,062E•02 

MDA 

8,184&:•02 
6',547£•02" 
S,062E•02 

228 3454 P.11 

11/26/91 
11/22/!U 
12119190 
10/09/91 

2 .st;ma error 
1n t Atuolute 

16,8lt 2,0J6t•Ol 
111.07\ 4,238!•02 
17.19, 1.874&:•01 

2.s1;ma error 
in ' Absolute 

16.83, l.247E•01 
111,07, 2,$95£•02 

17.19• 1,1481:•01 

3 S19me error 
1n ' Absolute 

16,83• 1,995£•01 
111,01, 4' 1 sn:-02 
17.19\ t,8J?E•01 

•••••*••··············-······························•****'*''*''*'*'*''** •••••••• Reealculftt~d and Written To DatabAse •••••••• 

········································••••*••*••························ 'l 

• 
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12/11/1991 . 
.. 1n1s .&llPl"Q w~s 

counting system 
Date, Ti~e cou~tPd 
Tyne Ar'telvsls 
Lel'loth of count 
netec\or eft1c1ency 
~a~pJe sJz~ ~ 
Faetor • 1 
'aCt!:'r A 2 

Gtc.'\SS cnts: J sn topP 

l"'·~ 3 4 l07. 
tl•?lS 19 •. ; 
l'•'-3~ 3\13~ 

Gross entsi YsotOPP.. 

U•'-34 ]0'7. 
.O•? )r; l~. 

!'•' 3A 101. 

l'G 'ii ... Sh~lf A 
1l/2Q/9l l?.ill 
fj Pf Pp t>V A:> 
1 0 (I (J • (I ~I ! n 
n.?ll 
O • 'i O 4 .5 GA H l 1 

n. q .. f.'9 c;w1cr 
n.ae;..42 Gl'HH 

Pi<O PC"J /Gh&ll 

1. 1.tJ?l::+Ofl 
o .. *1" 1 t)Ul::•Q? 
3. 1. t 3?£+0C' ,,.,,.l\\ 2.3 

f\j( C1 t> r I I G W f; '1' 

7. 1. o; '-~>•-on 
o. ti,7b!-'E::•O? 
J. 1,07'-~+0 11 

1\1'L 1\ 1. 2-
nr<tss cntss Jsotopt" J\l(O f't".'I IGl:'l<Y 

ll·2J4 J t.l '1. 7. 1.o~H+(ln 
tl•7J!'\ u~. o, e-.ql.H.•U'. 
U•,JP lo!, 3. 1.o~a: .. u~ 

~ttl.L 

PreP !'late 
BkQ Date 
F.f f oate 
$ttt t>ate 

1'11'.'A 

5.665t~ .. O? 
t • 02 H~ .. u' 
4,062E•Q?. 

MD/l 

s.6&S~·02 
1.n2.JF; ... u? 
4. 062!'•02 

Mt'IA 

5,665E•02 
1,02lF.•<>'1 
4.n62E•07 

228 3454 P.12 

11126/91 
11/22/91 
t211cuqo 
10/t)Q/91 

2 Siql!lrt error 
ln •• Absolute 

14.8111 1.b7ofo~-01 
4&.74\ J.3s1r.-02 
14.69!l 1,&6JE•01 

2 Sigma error 
in ' Absolute 

14,81% 1,5A7P:•01 
46.74, l.173'1:•02 
J4.b'>' 1,!>74F. .. 01 

2 Sigma error 
1" ' Absolute 

14.1:.IJ\ 1,b16E•Cl1 
46,74\ 3.2HE•02 
14.69, 1.E>OlE•Ol 

••••f···········••*•*•••*•***~·•*•••••••**'**•········••*••········~**'*** 
•••••••• Rereleul~ten a~d written Tn oata~ase *'****** 
************'*******···················•••••******************••••*******' 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION IX 

75 Hawthorne Street 
San Francisco, Ca. 94105-3901 

December 23, 1991 

MEMORANDUM 

SUBJECT: Post Removal Soil Data, Bluewater Uranium Mine Sites 

FROM:. 

TO: 

Robert Bornstein !J6. 
Federal On-scene-coordinator 

Bluewater Interagency Committee 

Enclosed for·your review are the post removal.soil sampling 
data collected at the Bluewater Uranium Mine Sites. During the 
week. of September 15, 1991., ten composite samples were collected 
from the ~luewater Uranium Mine Sites. The composite samples 
were analyzed for Uranium isotopes and Radium 226 at the USEPA·:. 
National Air and Radiation .Environmental Lab located in 
Montgomery, Alabama. 

BROWN-VANDEVER-NANABAH: Section 24, Tl3N, RllW 

I:n "order to collect the composite. samples, the reclamated 
·· zone ·was subdivided into three areas: BV24A, BV24B, BV24C. Using·. 

a 45 1 X 50' grid (total 45 samples per section), samplers col-
. ·rected five tablespoon surface samples along the grid and placed 

them into.~ mixing bucket •. After completing the sampling, the 
.. bucket.was thoroughly mixed and a composite sample of one 

kilogram was collected and transferred into a zip lock bag. A 
: background composite sample, BV24D, was collected by selecting 45. 

random: samples from undisturbed portions of Section 24. See 
figure A .. 

BROWN-VANDEVER: Section 18, Tl3N, RlOW' 

Two samples were collected within Section 18. A total of 45 
samples we~e collected within the reclamated area. These samples 
were.well mixed·and a 1 Kg composit sample, was drawi:i (BV18A) •. 
In addition, a .random composite background sample was cqllected 
along the perimeter of the reclamated area in·undisturbed areas 
(BV18B) • See figure B. 

DESIDERIO MINE SITE: Section 26, T 13N, R lOW 

The Desiderio Mine site area was subdivided into three equal 
sections. A 45 1 X lOO'grid (total. of .45 samples per section) was 
used to collect five tablespoon surface samples. The samples 

Printed on Recyc:led Paper 
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. e.. • . were placed into a mixing bucket and a 1 Kg composite sample was 
withdrawn. A random composite background sample was collected 
from non-disturbed areas around Section 26. See figure c. 

DISCUSSION 

The soil sampling data reveals that the reclamation action 
has successfully reduced any potential surface radiological 
hazard at these sites. The data shows that background conditions 
within the mine sites are not significantly lower than those 
detected within the reclamated areas. No sample exceeded the 
regulatory standard of 5 pCi/g over background pursuant to 40 CFR 
Section 192. 

In general, the Radium 226 levels recorded within the 
reclamated zones are not uncommon to the natural Radium 226 con­
centrations detected within the Grants Mining District. Back­
ground Radium 226 concentrations in Milan, New Mexico 
(approximately 15 miles SE of th~ ~ites) have been reported by 
the Office of Radiation Programs(l} to be as high as 6.2 pCi/g. 
Background concentrations of Radium 226 of 2.2 pCi/g and 3.3 
pCi/g were detected outside of San Mateo, New Mexico and within 
unmined areas of Ambrosia Lake. 

Attached for your review is a copy of the Risk Assessment 
data generated by Steve Dean, Off ice of Air and Radiation, using 
sample BV24A. This sample was selected since it recorded the 
highest uranium and radium 226 content. The Assessment took into 
account all four possible pathways from soil exposure; ingestion, 
particulate inhalation, volatiles, and external gamma. The ex­
posure scenario of eight (8) hours per day, 50 weeks per year for 
one year was used. Based on this scenario and a sample con­
centration of total uranium at 7.0 pCi/g and Radium 226 at 3.7 
pCi/g (these samples include their respective background), the 
combined total risk from both metals for this sample is 3.0 in 10 
million (3.0 X 10 - 7 ). Using a Superfund residence scenario of 
thirt¥ years, the ~gtal risk factor is 9 in 1 million excess can­
cer risk (9.0 X 10 ). 

Overall, the risk factor for the other samples are well 
below these figures. This risk calculation is a worst case 
scenario using the highest sample data. Risk a~spciated with the 
natural conditions documented in the OAR Report(lJ are also 
within the same risk factor or greater than those calculated for 
the BV24A sample. EPA uses the 10-6 risk value as a "point of 
departure" when selecting clean-up levels for National Priorities 
List Sites (40 CFR Section 300.430). 

1 "Report of Ambient outdoor Radon and Indoor Radon Progeny Con­
centrations During November 1975 At Selected Locations in the 
Grants Mineral Belt, New Mexico," Office of Radiation Programs, 
Las Vegas, NV., June 1976, Report# OAR/LV-76-4: USDC NTIS PB-
258-257. 



• CONCLUSIONS 

In conclusion, the reclamation action undertaken by EPA has 
significantly reduced the radiological hazards associated with 
the mining wastes at the Bluewater Uranium Mine Sites. Both 
gamma radiation and radionuclide concentrations at the sites have 
been reduced to "natural" or background conditions. As docu­
mented in the OAR report referenced above, it is not uncommon to 
find natural Radium 226 readings higher within the Grants Mining 
District than those detected within our samples. The EPA 
response team to Bluewater believes that these sites no longer 
pose any immediate health hazard to the local public or wildlife. 
As a safeguard, further radiological testing and monitoring 
should be performed prior to any residential structures being 
constructed on the sites. 

If you have any questions or concerns, please contact me at 
415-744-2298 (FTS 484-2298). 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

'REGION IX 

75 Hawthorne Street 
San Francisco, Ca. 94105·3901 

December 23, 1991 

MEMORANDUM 

SUBJECT: Post Removal Soil Data, Bluewater Uranium Mine Sites 

FROM: Robert Bornstein /J6 
Federal on-Scene-Coordinator 

TO: Bluewater Interagency Committee 

Enclosed for your review are the post removal soil sampling 
data collected at the Bluewater Uranium Mine Sites. During the 
week of September 15, 1991, ten composite samples were collected 
from the Bluewater Uranium Mine Sites. The composite samples 
were analyzed for Uranium isotopes and Radium 226 at the USEPA 
National Air and Radiation Environmental Lab located in 
Montgomery, Alabama. 

BROWN-VANDEVER-NANABAH: Section 24, T13N, R11W 

In order to collect the composite samples, the reclamated 
zone was subdivided into three areas: BV24A, BV24B, BV24C. Using 
a 45 1 X 50' grid (total 45 samples per section), samplers col­
lected five tablespoon surface samples along the grid and placed 
them into a mixing bucket. After completing the sampling, the 
bucket was thoroughly mixed and a composite sample of one 
kilogram was collected and transferred into a zip lock bag. A 
background composite sample, BV24D, was collected by selecting 45 
random samples from undisturbed portions of Section 24. see 
figure A. · 

BROWN-VANDEVER: Section 18, T13N, RlOW 

Two samples were collected within Section 18. A total of 45 
samples were collected within the reclamated area. These samples 
were well mixed and a 1 Kg composit sample was drawn (BV18A). 
In addition, a random composite background sample was collected 
along the perimeter of the reclamated area in undisturbed areas 
(BV18B). See figure B. 

DESIDERIO MINE SITE: section 26, T 13N, R iOW 

The Desiderio Mine site area was subdivided into three equal 
sections. A 45 1 X lOO'grid (total of 45 samples per section) was 
used to collect five tablespoon surface samples. The samples 
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CONCLUSIONS 

In conclusion, the reclamation action undertaken by EPA has 
significantly reduced the radiological hazards associated with 
the mining wastes at the Bluewater Uranium Mine Sites. Both 
gamma radiation and radionuclide concentrations at the sites have 
been reduced to "natural" or background conditions. As docu­
mented in the OAR report referenced above, it is not uncommon to 
find natural Radium 226 readings higher within the Grants Mining 
District than those detected within our samples. The EPA 
response team to Bluewater believes that these sites no longer 
pose any immediate health hazard to the local public or wildlife. 
As a safeguard, further radiological testing and monitoring 
should be performed prior to any residential structures being 
constructed on the Sites. 

If you have any questions or concerns, please contact me at 
415-744-2298 (FTS 484-2298). 



in 10 million and total risk for radium 226 is 1.4 in 10 million. Combined total risk from 
both metals at this location, (BV24A), is 3.0 in 10 million. 

I hope this information is useful to you, if you have any questions or need any further 
assistance please contact me at X4·1049. Thank you. 

Attachments 

cc: Mike Bandrowski, (A·l·l) 



RADIONUCLIDE RISK ASSESSMENT 
in CONTAMINATED SOIL 

RADIONUCLIDE OF CONCERN? U235 . ~fl.I' '8V2.'-"A, 
ENTER THE INGESTIO~ SLOPE FACTOR? 1. 3E-10 
NOW ENTER THE INHALATION SLOPE FACTOR? 2.5E-8 
ENTER THE EXTERNAL EXPOSURE SLOPE FACTOR? 9.6E-12 
ENTER RADIONUCLIDE CONCENTRATION (in pCi/gram)? .1388 
NUMBER OF HOURS PER DAY OF EXPOSURE? 8 
ENTER NUMBER OF WEEKS PER YEAR OF EXPOSURE? 50 
ENTER NUMBER OF YEARS OF EXPOSURE? 1 
INGESTION RISK = 3.267138E-11 
VOLATILE RISK = 1.306855E-26 
PARTICULATES RISK = 2.513183E-13 
EXTERNAL EXPOSURE RISK = 1.245869E-07 
TOTAL RISK = l.246198E-07 

PRESS S FOR RECALCULATING THE SAME RADIONUCLIDE? 

lLIST 2RUN 3LOAD" · 4SAVE" 5CONT 6, 11 LPT1 7TRON 8TROFF 9KEY OSCREEN 



RADIONUCLIDE RISK ASSESSMENT 
in CONTAMINATED SOIL 

RADIONUCLIDE OF CONCERN? RA226 S~PL!' BVl-~A. 
ENTER THE, INGESTION SLOPE FACTOR? 1.2e-10 
NOW ENTER THE INHALATION SLOPE FACTOR? 3e-9 
ENTER THE EXTERNAL EXPOSURE SLOPE FACTOR? 4.2e-13 
ENTER RADIONUCLIDE CONCENTRATION (in pCi/gram)? 3.7 
NUMBER OF HOURS PER DAY OF EXPOSURE? 8 
ENTER NUMBER OF WEEKS PER YEAR OF EXPOSURE? 50 
ENTER NUMBER OF YEARS OF EXPOSURE? 1 
INGESTION RISK = 3.810288E-ll 
VOLATILE RISK = 1.524116E-26 
PARTICULATES RISK= 2.930991E-13 
EXTERNAL EXPOSURE RISK = 1.45299E-07 
TOTAL RISK = l.453374E-07 

PRESS S FOR RECALCULATING THE SAME RADIONUCLIDE? 

lLIST 2RUN 3LOAD" 4SAVE" 5CONT 6, 11 LPT1 ?TRON STROFF 9KEY OSCREEN 



12/11/1991 14:22 USEPA NAREL MONT. ALA. 

••• MANUA~ uranium ce1culations trom Pro~rarn A&u •*• 
Thia 111tin; wes creftted 1?/03193 et OB12S bY CRlKNG, 

SAlllDle Id& 

countino aystern 
D•te, Time count@a 
'l'Y.Pe Ana1v111 
Length of eount 
Deteetor ef ftc1encv 
sample 11ze 
·rector • 1 
rector • 2 

Gross cntsr rsotop~ 

1'94 C)l,0'7507 

AS 1 • Shelf A 
t1/2'7/91 14105 
u Prep by AS 
tooo,o Min 
0.213 
0,5201 GASH 
0,9370 GWt;T 
0.9820 GORY 

BkQ PCl/GASH 

V•234 
U•23S 
U•23S 

984, 6, 3,447E:+OO 
J,413E•01 
1.seu:"'ot1 

36, o. 
917. 3. 

~u 1.i, 
Gross ents: Isotopt PCl/GWf.:T 

U•2l4 984. 6. 3.?.30E+OO 
U•235 36, o, 1,!24E•01 
U•,38 917, 3, 3.l~2E+OO 

11rr"Jrl.- lt ,., 
Cross cntss Isotope RkQ PCl/GDRY 

U•234 984. o. 3.3851::+00 
U•23!S 36. o. 1, 3891:!:•01 
U•238 ~17. J, 3,5241!:+00 

jt:.i1llL LL 1 .'t> 

lS\llJ.) A 
Prep oat• 

BIC9 Date 
Ef f Date 
8td nate 

MDA 

!,SlSE ... 02 
1,064~·02 
4,226E•02 

MDA 

5,5352:•02 
1,064E•02 
4. 226~':•02 

MOA 

5.535t:•02 
·1. 064£•02 
4.226E•02 

228 3454 P.02 

11126191 
11/22/91 
12/19/90 
10/09/91 

2 .siofl'la error 
tn ' Absolute 

· 11,341 ,J,909!•01 
34,SSt 4. 883'.:•02 
11. 25, 4,03SE•01 

2 Si;ma error 
~n ' Absolute 

11',34' 3,662£•01 
34,55t 4,57SE•02 
t 1'.2!5t 3,781!:•01 

2 sS.ome error 
in • Absolute 

11134, 3,839!•01 
34.SSllJ 4.795!•02 
11.25, 3,963E•01 

•••••*****•'11 •it1·t¢ I ............ "**·«****'*************'***•****'*************** ***'**** Peceteu1at~d end Written To Database ******** 
·················•••***•············***'''*****•••*•*•*****************'*' 

• 



12/11/1991 14:23 USEPA NAREL MONT. ALA. 

••• MANUAL ura"iu~ ca1cu1et1ons fro~ Proara~ Alu ••• 

Tht• 111t1nv wea creeted 12/0l/91 et 08&26 bY CRIKNG. 

lemple ldl 

countln9'.1y1te111 
Oete, Tl~• counted 
'l'YPt Ana>vais 
Lenoth of count 
D•teetor eftlcf ency 
lample 11ze 
r•ctor • 1 
F•ctor • 2 

Gro11 cnt11 r1otope 

u-~J• 42•. 
U•235 1 '7 • 
U•2l8 . 406. 

Cro11 ent11 t1otope 

U·,J• 424, 
U•2l5 17. 
U•238 406. 

Gre11 entsa tsotope 

RVS 91.01508 

AS 2 • Shelf A 
11127/91 14105 
tt prep bY flS 
sooo.o tdn 
0.206 
o.so25 GASH 
0.9430 GWET 
0.9540 GDRY 

flkQ PCXIGASH 

s. 1.8?9E+OO 
1. '7, 17!5£•02 

•• t,ao3e::+oo 
1'ltrLt\ S,C 

"kQ PCl/GWET 

5. 1.112&:+00 
1. 6.?66E•02 
4, t.700E+OO 

.,-oTRL" S, 5 
BICQ 

'· 1. 
4. 

PCl/GORY 

l,192£+00 
6,84!t::,,.02 
t,"120E+OO 

.. ~ 

Prep Date 
lk9 Date 
Ef f Date 
ltd Date 

.. 

MDA 

s.878F.:•02 
3,3001£•02 
5,385£•02 

MDA 

5.878£•0' 
3,300£•02 
S,385E•02 

MDA 

5,878£•02 
l,300£•02 
5.l85E•02 

228 3454 P.03 

11126/91 
11122191 
12/19/90 
10/09/91 

2 8!9rne error 
1n ' Absolute 

13,63, 2.560£•01 
!U. 86\ ).864!•02 
ll.76• 2e481E•01 

2 s101111 error 
.tn ' Absolute 

Sl,63, 2,414£•01 
Sl,86\ l.644!•02 
1.). 76, 2.340!•01 

2 sionia error 
J.n ' 

13,63• 
5),86, 
1),76\ 

Abtolute 

2.443£•01 
3,686&•02 
2.l67P~•01 

. 1'11' \--\( S.f. . 
·································•·*······································ •••••••• Ree11cu1atea '"d Wr1tten To Database •••••••• 

······························*··········································· 

• 

: 



12/11/1991 14:23 USEPA NAREL MONT. ALA. 
··nnv"~ u1•nAU~ ce1eu1at1ons from ProQram AIU ••• 

228 3454 P.04 

Thi• lS•tlno w11 created 12/04191 at 07s4o CY CRIKNG, 

l•11tple ldl fl9S 91,07509 'Sv~~tt 
Countlng'1y1te111 AS 1 • Shelf A Prep Date 11/26191 Date, Time cou"ttd 12102191 14r05 Bk; Date 11122/91 Type Analysis u Prep e;,y AS Ef f Date 12119/90 Lenoth of eount 1000,0 Min Std Date 10109/91 
Detector eftJctencv 0,213 
Semple stze 0,9170 GASH 
Factor 1 1 0,9558 GWE'f 
ractor • 2 0,9880 GORY 

2 Sigma error 
Gross cntss Isotope Bkfl PCl/GASH MDA 1n I Absolute 

U•2J4 J75, 5. 1,566t+OO 5,549£•02 14.0lt ·2.194£•01 
U•23S 1 CJ. o, a.o4Jt•o2 1,147£•02 46,80, l.764!•02 .. 
U•2)8 J7S, 2. 1,579£+00 3,931£•02 13,92\ 2,197£•01 

1"111.\t J.1.. 2 li91t11 error 
Gross cnts1 raotope BkO Pt:l/GWET MDA in t -blolut• 

U•2l4 J'75, s. 1,497£+00 S,549£•02 14.01\ 2,097!•01 
U•235 1•. o, '7,688E•02 1,147E•02 46.80, 3,598!•02 
U•238 375, 2. s.so9t+oo J.931E•02 1J,92t; 2,100£•01 

-.\.lA 3.( 2 stoll\a error 
aro11 cnts1 Isotope Aka PCI/GDRY MOA 1n t Absolut• 

ll•23f 375. s. 1,547E+00 5,549E•02 14,01, 21l68t•Ol 
U•23S 19. o. 7,9471t•02 1,1471•02 46.&0• l,719!•02 
U•2J8 375, 2. l,560E+OO 3,931£•02 ll,92, 2,171!•01 

11»1)1. \l s2 
···························································*·············· •••••••• ~eeeleulated and written To Database •••••••• ........ , ......•..... , ................................................... . 

• 



12/11/1991 14:24 USEPA NAREL MONT. ALA. 

Jf• M~NUAL Ura"1um CllCulat1ons from Prooram A•U ••• 

rhl• 1i1t1no we1 created t2/03/9t at 08129 bY CRtKNG. 

~ountlng 1y1te111 
'•te, Ti~e counted 
·ype Ana1v111 
,enqth of count 
1etector eff1c1ency 
a111ple size 
·actor t 1 
·ector • 2 

:roa• cntst 

U•2l4 
U•235 
u.239-, 

ro11 ent11 

U•234 
U•2JS 
U•2J8 

rOll c:nt11 

U•234 
l'•235 
tt•2l8 

T1otope 

94. , "' 
71, 

rsotope 

94, 
l. 

7 t. 

Isotope 

94. 
3, 

7S, 

R98 9le07!HO 

AS 4 • Shelf A 
\112'7/91 14t05 
u Prep b\' AS 
1000,0 Mln 
0.216 
a,SOll GASH 
0,9560 GWET 
o,qsoo GDRY 

fUcq PCl/GA61of 

20. 2,83.flt .. 01 
2. :J.Al(IE•03 
o. 2.719E•Ot 

1'11\l 'l D. ~C, 
Bkt.r PCl/GWET 

20. 2.709!•01 
2. l,66H:•Ol 
~ -2. 599!•01 

.,alM..\\ ().$3 
Akq Pc:'I/GDRY 

20. 2.777£ .. 01 
2. 3. 753E:•03 
o • 2.665E•01 

.., ...... 1\ 6J5 

1!,~ )."-b 

•<MUA 

•<MOA 

Prep Date 
8k9 Date 
Ef f Date 
Std oate 

MDA 

9,00lE•02 
l,556£•02 
s .• 031&:•02 

MDA 

9.001£•02 
J,·556!•02 
1.0l8£•02 

MDA 

9 • 00 U:•02 
•<MOA ·Ji856!•02" 

l,039E•02 

228 3454 

11/26/91 
11/22191 
12/19/90 
10109/91 

P.05 

2 St9ma error 
in ' Absolute 

l0.15% 8,544!•02 
447,30, 1.'1llt•02 
25,29t 6.8'71£•02 

2 s.tranie error 
tn • Absolute 

l0,15, e,161E-02 
447.Jn, 1,6J8t•02 
25.29• 6.5,41:•02 

2 Sioma er·ror 
in ' Absolute 

30,15, 8,313!•02 
447,lO\ 1,679!•02 

25,29, 6,739!•n2 

················*························································ ••••** ReealCUlAttd and Written TO Database ***''*** ...••............••••.. , •........•. , .................. ,,,,,,.,, .. , ..... . 
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, 12/11/1991 14=24 USEPA NAREL MONT. ALA. 
~APW~M wre"1u~ Celculations trow Proqram AIU •*• 

fh11 111ting wea created 12/0l/9t at 08&29 bY CRIKNG, 

la11ple ld1 

Countln; avatem 
Date, T1nle counteid'· 
Type Analysts 
LenQth of eount 
Deteetor effic1e"cV 
Sall'lple size 
raetor • 1 
F•etor # 2 

Croes cnt1r Tsotope 

U·2l4 62, 
U•235 1 • 
U11t2l8 9!, 

lt9S 91.075lOX 

AS 5 .. Shelf A 
11127191 14rn!; 
U PrPP by AS 
1000.0 M1n 
0.206 
0.5094 GASH 
o.9560 GWET 
n.9800 GDMY 

81(.q PCllGASH 

1. 2,4&0E•01 
o, 4,472E .. Ol 
l, :.4 • ('2Se •O t · 

11™-~ 0,(,'5 
Gross cntst tsotope Bk<J PCl IGWf;'r 

U•234 ''· 1. 7.JS1t:•01 
U•235 t • o. 4,275£•03 
U•238 9S, 1. l,849£•01 

-y\Ql.1\ b.b'L. 
Gro11 entsa rso~ope Aka PCllGDR\' 

U•2l4 7. 2,410i.•01 
U11?.3S o. 4+383E•Ol 
U•2J8 l • 

m<~OA 

•<MDA 

Prep Date 
Bka nete 
£tt Dete 
Std Date 

MDA 

6,7142!•02 
s..212~·02 
J. 29U;•02 

MDA 

6 •. 714E•02 
l·,212£•02 
),291E•O:>. 

MDA 

6,714f,;•02 
=<M.DA· S.·, 212£•02 

J.29tE•02 

228 3454 P.06 

11126/91 
11/22191 
12/19190 
20109191 

2 Shinia error 
ln· t Absolute 

31.64\ 7.7t1£•02 
200.22• 8,954P:•03 
23,30, 9,377E•02 

· 2 s1;1u1 error 
.ln ' Absolute 

:H,64' ?,439!•02 
2no.22t B.560E•OJ 

'23,JO\ 8,964!•02 

2 &.t.9111e error 
1n ' Absolute 

31164, 7.626!-02 
200,22• 8,715£•03 
23,30, 9,189F.•02 

·············*••••••••••t••··························-···················· •••••••• Recalculated and wr1tten To Database •••••••• 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• I 
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12/11/1991 14 : 25 USEPA NAREL MONT. ALA. 

••• MANUAL uran1u~ ce1eu1at1on1 from Proorem A•u *'q 

Tb11 l1•t1n; ••• cre•t•4 12/04/91 at 01147 bY CRlKNG. 

Sample Idl 

countin; ly1te111 
Dete, T1~e counted 
Type Ana1v111 
Lenqtn of eount 
Detector eft1c1ency 
sample 11zt 
rector t l 
rector 1 2 

Cross c:ntst Isotope 

U•234 180, 
U•2l5 11. 
U•2l8 158, 

Gross ent11 Isotope 

U•2J4 180, 
U•2J5 13. 
U•238 iss. 

:tro11 c:nt11 Jaotop• 

U•234 180, 
U•2l5 13. 
V•238 s 58. 

A& 2 • Shelf A 
12102/91 1i4:05 
u Prep bY AS 
iooo.o Mtn 
0,206 
0,5130 GA5H 
0,9730 GWET 
0,9998 GDRY 

l\kq PC I/GASH 

4. 7,Sl4E•Ot 
(). 5,56SE•02 
.J • 6,635!•01 

........ 1{ /,; 
&tees PCl/GWET 

4. 
o. 

RkQ PCIIGDRY 

4. 1,502!:•01 
o, 5,S4U:•02 
3. 6,607£•01 

'10~L1( f,S 

Prep Date 
9kO Date 
Etf Date 
Std Date 

MOA 

5,141E•02 
t.16ft£•02 
4,608E•02 

MDA 

5,14U:•02 , 
1.160E•02 
4,608£•02 

MDA 

5,141E•02 
S,1601:•02 
4,608&•02 

228 3454 P.07 

11126/91 
11122/91 
12119/90 
10/09191 

~ st9nu1 error 
in t Absolute 

te.01' 1tl57E•01 
56,25• la1:SOE•02 
S8,84' 1,250!•01 

2 a1oma error 
Sn ' Absolute 

18,01, 1.l20t•01 
56,25\ 3.046!:•02 
18,84\ 1,216£-01 

2 s1;111a error 
1n ' Absolute 

1a.01' 1,351£•01 
56,25• 3.117£•02 
18184, 1,245!•01 

····················~································~···················· ••••••• Rer.11cu1attd •nd written To Databaie •••••••• 

···············-····························•*••························· 

.... 

; 



12/11/1991 14:26 USEPA NAREL MONT. ALA. 

••• -ANUAL Ur•nlvm ca1eul•tlon• tro~ Proqrem AIU ••• 

Thi• ll1t1nv W•• created 12/03/91 at 01110 bY CRIKNG. 

•••Pl• Ida 1'9s 91.01s12 ~v\\$ 
Coufttlno 1v1te111 ' AS 7 • Shelf A 
Date, Time count•d 11127191 14105 
Type Anely111 u Prep bV AS 
tenoth of count 1000t0 Min 
Detector eft1c1tncv 0.211 
aa111pl• 1tze n.5064 GAS .. 
'•c:tor • 1 o.~s4o GWE't' 
'raetor • 2 f).C>840 GnRY 

. 

Prep Date 
BICQ Date 
Etf Date 
Std D•te 

228 3454 P.08 

11126/91 
11122/91 
12/19190 
10109/91 

2.s1;m• error 
Cro11 cnt•t Isotope f.Ucq PCllGA&~ MDA 1n ' Absolute 

U•2J4 
U•235 
U•238 

Cross entss 

U•234 
U•2)5 
U•238 

oro•• cnt11 

Isotope 

t ., '. 
2, 

s 04,. 

tsotope 

11>. 
2, 

104, 

5, 5.042E•01 
2. o,oone:+oo 
1. 4,90PE•01 

o.qg 
BktJ Pt:.t/GWt:T 

'· 4.AH>E•Ol 
2. 01<'00E+OO 
1. 4 • t;8'7E•01 

-rtQLll 0. Cl'\' 
Sko PCl/GDRV 

'· 4.9ott; .. 01 
2. o.oooe:+oo 
la 4.7l1E•OS 

-rtf\l.Cll o.~1 

6.119E•02 
=<fl4DA 4.-335&:•02 

l.4J6E•02 

22,22, 
o,oo, 

22,02t 

11120!•01 
1e867E•02 
1,059!•01 

2 81Qlfla error 
MDA in ' Absolutt 

6.119!:-02 
a<J4DA 4a·335E•02 

la436E•02 

MDA 

6,119£:•02 
e<'4DA 4. :nsE•02 

J,436E•02 

22.22, 
o,oot 

22,021 

1,069!•01 
1,781E•02 
1,010!•01 

2 Sloma .error 
1n ' Absolute 

22,22\ 
o,oo' 

22.02t 

t,102£•01 
1,8J7E•02 
11042£•01 

················································*························· •••••••• Re~e1cu1atftd and wr1tten To Oatabase **''**** •.............................................. , .....................•.... 

• 



12/11/1991 USEPA NAREL MONT. ALA. .. -- ' .. 
Th11 111tin9 was created 12/04/91 at 12&56 bY CMIKNG. 

lelllple ldl 

eountino sv•t•m 
Date, T1me counted 
TrP• Analysis 
Lenvth of count 
Detector eff 1c1encv 
S.all'ple stzr-
reetor • 1 
rr1ctcr t 2 

aro11 ent11 tsotope 

U•2l4 
U•235 
U•2l8 

406. 
17. 

386, 

lroaa cntsr Isotope 

roas cntsr Isotope 

RPS 91.01513 

AS 3 • Shelf A 
12102/91 14aOf> 
u Prep by·As 
1000,0 Min 
o.2s1 
0 11 507l <IASH 
0 • 8890 CiWE'I' 
0.9074 GnRY 

9. 
2. 
o. 

Bk9 

'· 2. 

PC I/GASH 

PC'I/GWET 

PCl/GDRY 

Prep Date 
Bkq Date 
!tf Date 
Std Date 

MDA 

6.622£:•02 
J.6911::•02 
1.077£•02 

NOA 

6.62211:-02 
l,691E:•o2 
1.077£•02 

MDA 

6,622£-02 
l,691E•02 
l.077E•02 

228 3454 

11126/91 
11122/91 
12/19/90 
10/09/91 

P.09 

2 81.Qllle error 
1n ' Absolute 

13,44, 
S8,'16t 
13,38, 

2.122!•01 
J,504E•02 
2,oSlE•Ol 

2 S!gfl'le error 
1n ' Absolute 

1l.44t 
58.76, 
1J.38i 

1.886£•01 
31115!•02 
1.825£•01 

2 sJ.o"'a error 
in • Absolute 

13.44, 
58,76, 
13,38\ 

1.925!•01 
3.179!•02 
1.863£•01 

..... , .•.....•................ ,*···················••***•*•*•*•••········ •*•*••• Peealculated and written To oatehase *'*****• 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

• 



...... 14: 2? USEPA NAREL MONT. ALA. 
12/11/1991 

~~nuA~ ur.~1um ce1eulat1on~ froM Proqram AIU ••• 

Thls 111tiftQ Wll created 12/03/91 at 08:22 bY CRJKNG. 

Sall'ple Ida 

countb•9 •V•tem 
Dete, Tim~ count~d 
Type An11v111 
Lenoth of count 
nttector efficiency 
Semple stze 
rector • 1 
"•~tor i 2 

Cross enta: Taotope 

U•2l4 396. 
U•2l5 34. 
U•238 3118, 

AS 8 • Shelf A 
11129/91 l2sll 
u Prep bV A& 
1000,0 Mtn 
n.?OB 
t1,,,sooo GA&tt 
0,9669 GWET 
o.r.,e11 GDRV 

RICQ PCl/CiASM 

9. 1,683t:+OO 
o. l,479£•01 
1 .. S,67!5t:+OO 

11")\L~ ~.; 
~ro1• cnt11 Isotope BkQ PCI/GWt::T 

U•2l4 396, 9. 1,6281£+00 
1'•2)5 34, o. 1,4l0E•Ot 
U•238 )89. ' ), 1,619E+OO 

111R~3lt 
ro1s entst Taotope BkQ PCIIGDRY 

U•234 396, 9. 1,662E+OO 
U•2J5 34, o. S,.460!•01 
U•238 388, l, 1,65)£+00 

rc>'M~ 1\ 3.s 

Prep Date 
Btc; nete 
Ef f nete 
Std Date 

MDA 

'7,246£•02 
1,1'79E•02 
4,682E•02 

MDA 

'7.2461£•02 
l.1791:•02 
4,682!•02 

MDA 

'7,246E•02 
1,t79E•O'-
4,682£11102 

228 3454 

11/26/91 
11122/91 
12/19/90 
10109/91 

P.10 

i s1orna error 
in ' Absolute 

13.94\ 2,l46E•01 
35.53\ 5,2S4E•02 
13,84\ 2.317!•01 

2 Siqma error 
in \ Absolute 

13.94% 2,268! .. 01 
35,51, 5,081£•02 
ll,84, 2,241£•01 

2 SlQma error 
.tn ' Absolute 

tl.94, 2,J15E•01 
1s.s1, 5,187E•02 
13,84• 2.288!•01 

~········································································ '***''* Reeelcu1etea and wr1tten To Database ••**'*'' 
rt•********'''********'*****'*'**'******'********''**•******'***'*******' 

.- . 

~ 



12/11/1991 14:27 USEPA NAREL MONT. ALA . 
. ....... .......... '"'" ""e.1.cu1ar1ons from Proc:rrani Aau ••• 

, this 111tin9 w11 created 12/04/01 at 07149 bY CRlKNG, 

S•lllPl• Id& R95 91,07515 ~S3 
counting 1yste11 
Date, T1•e counted 
TYi'• AnaJy111 
Ltnotn of count 
Detector eff tclencv 
Sall\ple 111• 
F•c:tor • l 
Factor • 2 

Gross entas Jaotopt 

U•234 229, 
U1112.1$ 1t. 
U•2.J8 ~o,., 

As 4 .. Shelf A 
12102/91 14:05 
u Prep by As 
sooo,o ll'in 
0,236 
o.so12 GABH 
0,612.J GWl!:T 
o.~eoo GORY 

BkO PC I/GASH 

1, t,210£+00 

•• l,816E•02 
2. t,n90E+OO 

-,vrM..1{ 2·43 
Gros• cnt11 t1otope 8K'1 Pt'l/GWE:T 

U•2.14 229. 7. 7,410£•01 
U•23$ 1J. 4. 2.336£•02 
U•238 202. 2. 6,675£•01 

~ll 1·* 
Cross cntaa tsotope Rkq PC1/GD~Y 

U•2l4 229, ., . 1,186£:;+00 

•C'll40·A 

•<MD-A 

U•235 u. 4. 3,1)9£•02••<MDA 
U•238 202, 2. s,n69E+OO 

J'>~L 1l Z,, 3 

Prep Date 
8k9 Date 
Ef f Date 
Std Date 

MDA 

8,184E•02 
'· 94'1!·•02 
S,062£•02 

HDA 

8.184£•02 
6·,·54'7E .. <>2 
5,062£•02 

MDA 

B,184E•02 
s·, &47t•or 
5,062E•02 

228 3454 P.11 

11126191 
11122191 
12119190 
10/09191 

2 .s i;11a error 
Sn ' Absolute 

16.&l' 2,0l6E•Ol 
111.01, 4,238!•02 
17,19, 1,874&:•01 

2 Sioma error 
in ' Absolute 

16,83, J.247!•01 
111,01, 2,S95E•02 

11, 1 '' 1,148£•01 

2 S19111e error 
1n ' Absolute 

16.83\ 1,995£•01 
111,07\ 4, l!i3!•02 
17.19, 1,837£•01 

·················································*························ •••••••• Reealcuiat~d and Written To Database **''**'* , 
.............•••.•.•.......•.......... ,, .... *••··························· 

' 

I 

. 



12/11/1991 
tJll5 J.15' P"<.1 w~e; 

~•"'Pie ld& 

t'ountino sy1te111 
Date, '1~e cou~tPd 
Tyne A~~1vs1s . 
Le~ot~ of eount • 
netector e'ttclencv 
ga~pJe sJZP ~ 
F'aetor • 1 
P'eetC'r • 2 

Gtt\SS cnta: JsntopP 

v .. ,34 l07, 
ll•?lS 19 •·i 
ll .. ,lf' lu3~ 

Gross cnt1i Isotope. 

u.,34 lO'f • .u., l'i 1~. 
"•'3$l 101. 

J\S 'i • Shelf A 
11/2Q/~1 l2lll 
'' Prf'p t>V A~ 
10"0.c1 ~1sn 

n.11l 
O • Ill t) 4 J (; A H •' 
n • q-.~9 GWi:T 
n.at-42 Gl'IHV 

p j(('l PC'llCAbH 

1. 1,ll?t+OI'\ 
o. ., • 16Qt::•O? 
3. 1,. \ Jn:+OI" 

-p'lll\t 2.3 
Nco pr 1 IGWF:'1' 

7. 1. fl7?.f+on 
o. 6. 7tt9E:;•0? 
J. s.1'17'-~+0l'I 

1\•L '\\ l,.1.. 
G?(\SS cntss J 50 tOP.t" f:lkO i1CI /Gf.lt<V 

ll·2J4 3(.1 '1 • '1 • 1.fl~tf+(lt"l 
u .. ,3~ 19. o. f.. cu .H.•U'-
U•,3P Jol. l. J. ()~ 1 ~+()".' 

~1l2.L 

PreP nate 
BkQ oate 
F.f f t>ate 
Btci 11ate 

Ml'.'A 

!5 • 66St~·O? 
t. 02 n~·u' 
4.062£•()2 

MDII 

5,6&Sl•02 
1,1'>23F.•U7 
4. 062t'•02 

Mt:>A 

5,66r,E•02 
1.02)F.•<>? 
4.n62£•07 

228 3454 P.12 

11126191 
1112'-191 
\2/19/90 
tO/tlQ/91 

2 SiQl!lft error 
in •· Absolute 

14.81\ 1.b7b~=-01 
46.74\ l.351F.•02 
14.69\ 1,663E•01 

2 Sigma error 
tn ' Absolute 

t4,B1% 1,SA7P:•(\1 
46.74\ l .17 3£•02 
14.f>I.)' 1.~74F.•Ol 

2 Slgll'a error 
in ' Absolute 

l4.Yj!ft 1.E>16E•01 
46.74\ 3.2HE•02 
14.6ct'- 1.&0lE•Ot 

••••*•···············•••*··········································,······ •••••••• AeratculBtP.d a~d wtlt.ten Tn oata~ase ••••**** 
·········'****••·····················*·····················••*••••••*•*••• 



:.··. 
. . 

. :.. : . . ·~ .. 
.·:· .... 

.. 

oaoo 

·--~---"--------------
l•mple lD R91 tt.07508 
Sample type IOlL 
Co11•ct1on dttR, time 9/19191 OsOO 
Loeet1on N~ 1 PREw I'l"J' 

(. 

Other tD'I 8Y248 
___ i __ ......;::e,...1. .. ma..m•;;.;D;.;,.t;;;.;'I;;.... _________ atJ,_u..,E ... w...,A .... I .... " .... ~-U_M_I_. N_I_N_G_s_1_y1:_,;s_._, ----~--

( 

L 

c 

Type Of enaty11s 
NUrLlOP. -C'IVITY 

•*•*•*•*•* RA226 •••••••••• 
RA•226 1.2600£+00 
AA•226 3,0700£+00 
RA•226 3.2200£+00 

2 BIG ERMOR 
2.36 ' 
2,J6 ' 
2,)b • 

UNITS DATE: 
PCl/CASH 9119/91 
PCI/CW!! 9119191 
PC1/GORY 9119/91 

_______ .. ,,. --·---- ... ------·------ -- ·--- -- -- -- -- ... 

( 

l·. 

\ ' 

·' 

8a"'ple ID 
Sample type 
Co11tct1nn date, tiwe 
Locetton 
Other 10'• 

r 

I 

Rq5 91,07509 
SOJL 

9/19191 OrOO 
N~&PREWJTT 
8V24C 

Co1111ent1 BLUEWATER U MINING SITES 
,- . ...... ... 

TYP• ot 1na1v111 
NUCLIDE ACTlVlTY •**'*''*'' RA226 •••••••••• 
RA•226 2,9500!+00 
RA•226 2,8200£+00 
RA•226 29 9100Et00 

2 SIG !RROR 
2.49 ' 
2,49 ' 
2,49 ' 

UNITS l>A!t 
PCI/GASH 9119/91 
PCllGW!T· 9119/91 
PCI/CDRV 9/19/91 



". •,·r•'l , ,, 

.. 

• 

.. 
... :~ 
. "" 

12/18/1991 
228 3454 P.03 

12:27 USEPA NAREL MONT. ALA. 
lamp1t lD R96 91a07510 
&ample type ao1t 
Co11•ct1on date, time 9/19191 

(. 
oaoo 

Locetlon NM;PREWITT 
. t. Dthlt tDf'I ·.~~u!e .. Jflll'D M'NtN,,. u IITES 

-
--~c~2~~~m•~n~t~•------------~·u·~~~"•~&~u~,~~Y;:..;;; ___ M ____________ __ 

~' 

( 

( 

( 

TYP• of an1ly111 
NUCLIDE •CTlYITJ 

•••••••••• RA221 ......... , 
a .SIG ERROR 

PA•22o 7.SOOOV.•01 
RA•226 7,2000!•0& 
~A•226 7,JOOOF.•01 

4.93 ' 
4o9J t 
4,.93 ' 

8am~lt ID RIS 91,0?S!OX 
l•~Plt type SOIL 
Col1ect1on date, time 9/1P/9t 0100 
Locatlon NMtPRtwJTT 

UNITS DAT! 
PCJ/CASH 9119/91 
PCllGWET 9119/91 -
PCIICORY 9/1~191 

Other 10•1 8V24P 
_( ___ e_o_mm_e_n_t_., ____ ... - SJ.tU!tt.,At!B tHNIHG u SITES 

( 

c 

TYpe ot 1na1ya11 
NUCLIDF lCTZVlTY •••••••••• RA226 , •••**'''** 
RA•226 9,2ooor.-~1 
RA•226 s.aooor.-01 
RA•226 9,0u00!•01 

2 SIG ERROR UNITS DATE 
4.57 ' PCI/GASH 9119/91 
4.57 ' PCt/OWET 9/19/91 
4,57 ' PCI/GDAY 9119/91 

_,,.. ----- ........... , .............. ·-·---····-····· .. -----·---:------------.....------ ·'·""' ... '' ... -·--" ............. -.. .. . 

( 

{ 

--

Semple ID 
Sample type 
Co11•et1on d•t•, ttme 
Loeet1on 
Dther 1D'I 
Co1t111•nta 
fYPt Of en11y111 

NUC~JDE ACTlVlTY 

tH'lS 91,07511 
50lL 
9/1~/91 

NMsPR!W!TT 
BVHIA 

OrOO 

BLU£WAT£R U MINlN~.§ITE§ • 
0 I 

*''*•••*** RA226 •••••••••• 2 ate £PROR 
~A-226 9,5000£•01 4,60 ' 

4,60 ' 
4,60 ' 

UNifS DAT! 
PCIIGAIH 9119/91 
PCJ/GW!T .9/19/91 
PCJ/CDRY 9/19/91 

RA•226 9,2000£•01 
RA•22~ 9e4000!•01 

·--~----·-··· ... -··. ···-·~····-·~ .......... -... '' ......... -·---
' 

.• :.' . 
' I 

.. 



'' 

12/18/1991 12:29 USEFi~' NAREL MONT. ALA. 228 3454 P.04 

la~ple lD ft94 91,07ft12 
l1mpl1 type SOIL 

.• Co11tet1on d•te, t1111.. 9/19191 0100 
::,/: •:&· Location HM 1PR!WlTT 
' :: ·~: .. Dthtr lD"I BVl IB 
' -~·.,, ... · ..1.ldllW~tEB u llJU#c 11118 

type OC an•1fl~I '''*'*'*'' RA226 
NUCC,,ID! ACTIVITY . 2 StG ERROR 

,., .. , ..... 
UHITS '"DATI 

RA•226 9,4ooor..01 •,45 t PC1/CAIH 9119191 
RA•226 t,ooou~-01 4,45 ' PCt/GWET 9/19/91 

PCIIGDRY 9119/91 RA•226 ,,,ooor.-01 4,45 • .. . 

aeniple Jr. 
81111&ile tYPe> 
Coliect1on d~t~, ti•~ 
Location 
ether ro•s 
Comments 
Rey,or t to·· 

H9ti ~t,07~11 
SO! f. 
q/J919t oaoo 

Nt.\ C f'H!ti> l'l'T 
O!St 
~LUtWAtER U HT~tN~ ~1T£~ 
GF.AP\' Lil1STER 

( TYP' ot er11y11K -~•t*••••• ~A2~6 •••••••••• 
~UC~lU~ •CTlVJTY ~ STG ERMO~ U"1tS UATE 
RA•22o 2.noC11.lf'-tOO l.?1' PCI/l';ASH 9/1q/91 

l PA•2'6 1.1d0~~ ... oo 1.21 ' ~Ct/G~~l 9/19/91 
PA-2,b t.P1~nr~~u ,.z1 ' PCIIG~P~ 9119/ql 

Sal'llplt 11') 
8al'lpl1 lYPP 
Coll!ct1~n date, L1~e 

Loc:e1ticn 
Ot~er tD"s 
Corr.1ntnt1 

TVPf of enaJyR1~ 
NUCLJCF. ACTtVlTt 

l'('l:S 91.0751'1 
SOJ r .. 
C)/1~/'JJ l'laOO 

flM: PH~·.~ TTT 
OF'S7 
dLUF~A\Fk U Ml~lN~ ~IT~~ 

•••••••••• RA226 .. , ...... . 
2 olG ti:Rfd?t< u1~ r rs DATF.; 

RA•2?6 l,6vnur.tno ~.20 * 
2.20 ' 
2.,6 ' 

PCt/GA~H 9119/91 
PCl/GWr.T 9/19/ql 
PCl/GDRY 91J9/9l 

RA•226 1.slnor+nu 
PA•226 !,~1oor+oo 

.. 
,.r 

". 



12/18/1991 12:29 

. le••l• ID ••••1• trP• 
Colltct!on .d1te, 
Location 

USEPA NAREL MONT. ALA. 

••• tt.07115 
IOJt, 

ti•• 9/18191 
NMaPRlttlfT 
Diii 

0100 

228 3454 P.05 

.Ottter 10•1 
Co•ttftta -- ILUIWAt!R U MINING .11'.IL.----- ___ ··--. 

. ' 
.. ' 

.. ".'<: t· 

,,,,. oe •ne1r1£1 
NUCLJD! ACtlVlTY •••••••••• RA,26 •••••••••• 
RA•226 1,aooor.+00 
RA•226 2 1 1000£+00 
•A•2t6 t,T6nor.oo 

I SIG ERROR UNITI DAI! 
>.JI t PCI/CAIK 9119/tl 
J,)8 ' PCJ/GWET 1119191 
J,JI t PCllGD~J 9119191 

·• la•Plt ID 
~~;: · . . l1•plt ~ype 

R9S tl,01511 

· · :.".~ c.. CoU,tCtlOft dltf I tlfllf 
IOlL 

9/18191 
NM a PRE'- ITT 
DIS4 

OiOO 

{ 
• J (.. 

... 
J 

a ,..~:: 
• j .. . . . ~-:i~~ 

-

...... ;_ ti'\..... .. . : 

• ... Loe1tion 
·ot"•r JD"• 
Co•ment• .... ,ILUJWAT!B U llNlHQ lf!EI .. 

•*•••••••• RA226 •••••••••• Trpe Of tne1y1t1 
NUCLIDE ACTIVlTY 
RA•226 2.4700£+00 
RA•226 2,JtOOF+OO 
RA•226 2.3100E+OO 

2 STG £RRD~ UNttl DAT! 
2e11 ' PCJIGASH 9111/91 
2,71 • PCIIOW!t 9119191 
2,11 ' PCl/CDRY 9119/91 

.. ·-··· .... .. . 
. ···""" ~ . .,, ..... . 

... ... ~' 

: • ,•I": 
~ ' " '~ . . . 

" 

• 

,.r ·•1 • .. 

{ 

.. 



POST REMOVAL URANIUM/RADIUM SOIL SAMPLING 
BROWN-VANDEVER SEC. 24, T 13N, R 11 W 

• .f 

No~ to Scale 

F1"7 ure.. A 

BVD (Background Areas) BVC 
Total Uranium .55/.64 pCi/g Total Uranium 2.9 pCi/g 
Radium 226 .73/.90 

Radium 226 2.9 pCl/g 

BVA BVB 
Total Uranium 7.0 pCi/g Total Uranium 3.6 pCi/g 
Radium 226 3.7 pCi/g Radium 226 3.2 pCi/g 

2700 feet 
Sec. 19 (Santa Fe Pacific) 

NORTH 



<.. ' ' •. 

POST REMOVAL URANIUM/RADIUM SOIL SAMPLING 
BROWN-VANDEVER SEC. 18, T 13N, R 1 OW 

No T TO So:i 1 e 
Fi~tJ re, B 

Old House 

D 

Haystack Mountain 
BV18B(BACKGROUND) 
Total Uranium . 97 pCi/ g 
Radium 226 .93 pCi/g 

BV18A 
Total Uranium 1.5 pCi/g 
Radium 226 .94 pCi/g 

North 

I 



. . 

POST REMOVAL URANIUM/RADIUM SOIL SAMPLING 
DESIDERIO MINE SITE 

D 

r-.-,vr~ C 
f'l11r To sac J e 

..... 
(I) 
(I) 

LL 
0 
0 
LO 
C? 

D 
Homes DES4 (BACKGROUND) 

2400 Feet Total Uranium 2.2 pCi/g 

Radium 226 2.4 pCi/g 

DES3 DES2 DES1 
Total Uranium Total U~anium I Total Uranium 

2.3 pCi/g 3.5 pC1/g 2.9 pCi/g 

Radium 226 Radium 226 Radium 226 

1.7 pCi/g 3.6 pCi/g 1.8 pCi/g 

I 
North 



&EPA U.S. Environmental Protection Agency 
Region IX 

ROBERT E. BORNSTEIN 
On-Scene-Coordinator I, 

I 
rAX <r-1~ 77'f- 1916 ' 

U­

Emergency Response Section (H-8-3) 
75 Hawthorne Street 
San Francisco, CA 94105 

(4, 5) 744-2298 
, FTS 484-2298 

. Hru ~()__ ~ ~_,1)~-­
~~oL~~ ~ cr12~ ~-fil\ 
~~--- . 



® SHEET _L of --
CLIENT/SUBJECT ll .. s., E?A /r=.K-T. MNlBfu.eJVa.,1:~ttfa...tt.i<A""l- w.o. NO. iS-iZ . 
TASK DESCRIPTION Gxwwq__ Su._c•:e.tJ., So' Y. So 

1 Gc1&..1 I ht ~kfA.sK NO.-----

PREPARED BY G.L. G.els DEPT 'REAc. DATE 1~3-;irA APPROVED BY 

MATH CHECK BY _______ DEPT ___ DATE----

AFW 10-05-003/A-5/85 
512-5643 



• • 
Draft AGENDA 

Navajo Nation Environmental Protection Agency 
Sit.e Visits With 

U.S. EPA Region 9 Superfund Division 

August 25, 2004 
Meeting Location: East side Denny's parking lot off Interstate 40 

Gallup, New Mexico 

8:30 A.M. Safety briefing for site visits. Depart for Hood's residences 15 miles northeast· 
of Gallup, NM. · 

9:00 A.M. Hood's residential area. Site observations and discussions .. 

9:45 A.M. Depart from the Hood's. Travel to Black Jack N<;l. #1, 27 miles north on 
Indian Route 49. 

10:45 A.M. Black Jack No. #1 mine. Site observation and discussions. 

11:30 A.M. Depart from Black Jack No. #1. Travel Smith Lake Trading Post, 2 miles. 

11 :45 P.M. Lunch on your own Smith Lake Trading Post 

1:00 P.M. Travel to Brown Vandever allotment located in Haystack community, 37 
miles north of Smith Lake Trading Post 

2:00 P.M. Brown Vandever's Allotment. Site observation and discussions. 

2:30 P.M. _ Depart from Brown Vandever. Travel to Febco Uranium Mine site located 4 
miles north of the ~rown Vandever site .. 

2:45 P.M. Febco Uranium Mine. Sites observation and discussions. 

3:00 PM Final Comments/Wrap Up· 
Adjourn 

Note: Wear sturdy shoes, a hat, sunscreen, and insect repellant. Bring y~ur own water. 



• 
Hood's Residence 

Water ~ond Road, Church Rock Cba 

• 

Site Description: The Hood's residences are located approximately 12 miles north of the 
Church Rock Chapter. Up gradient from the Hood's r:esidences is a huge uranium waste ore 
pile that is located on private and New Mexico state land. The uranium waste ore pile is 
associated with previous United Nuclear Corporation mining and milling activities. Run-offs 
from surface water migration and wind blown soiVparticles have impacted the Hood's 
resid.ences based on joint preliminary radiological surveys conducted by the U.S. EPA 
Environmental Monitoring Service, Las Vegas, Nevada. 

The uranium waste ore pile is readily accessible and is approximately 80 feet high and is 
situated adjacent the Navajo Nation boundary. Riles and gullies are apparent on the north 
surface of the pile that empty into a waterway at the base of the pile that enters Navajo land 
at the Hood's residences. The residents are also exposed to downgradient windblown 
soiVparticulates from the pile. 

Mr. Arthur Hood is concerned about his health and the health of his relatives. He is also 
concerned about the transport of radioactive contaminants via wind and surface water runoffs 
that have impacted their residential area. He is also concerned about the impacts to 
groundwater contamination at the UNC uranium milling tailings ponds. 



• • 
Bluewater Uranium Mine sites-Brown Vandever site 

Haystack community, New Mexico 

Site Description: The Navajo-Brown Vandever and the Navajo-Desiderio are reclaimed 
uranium mining sites located on Indian allotment lands in the Baca/Prewitt Chapter area. In 
the early 1990s, the U.S. EPA Emergency Response Branch completed site reclamation in 
response to an ATSDR Health Advisory for these mining sites. Both mining sites were 
mined for uranium ore in the 1940s and 1950s via conventional mining shafts and open pits. 
The uranium ore was transported to nearby uranium milling facilities for further processing. 

The Baca Chapter officials have stated that the reclaimed mining areas are subsiding in 
several areas. The Vandever and Desiderio residences are concerned that children and local 
livestock may injury themselves or fall and disappear into these subsidence areas. These 
subsidence areas are also exposed areas for elevated radiation, radon gas, and heavy metals 
contaminants. Transport of radioactive contaminants is highly possible via wind and surface 
runoffs. 



• 
' . •• 

Black Jack #1 Uranium Mine 
Smith Lake community, New Mexico 

• 

The Black Jack No. #1 Mine is an abandoned uranium mine located on Navajo Allotted trust 
lands 2 miles west of the Smith Lake Chapter. The Smith Lake community is downgradient 
of the site, the nearest residents are located within a half-mile and a water well is located 2 
miles downgradient. The unreclaimed mine is fenced and a New Mexico report stated there 
was "widespread surface contamination" with radiological measurements ranging from 
900-1,000 ?R/hr in and around the waste piles (64 times above a background of 12-14 ?R/hr. 
Cement foundation and other associated rumble are also present at the site. Sediment samples 
ranged from 28 -320 ?gig. 

The mine was active from 1959 to 1970 under the ownership of Lance Corp, Homestake and 
United Nuclear Corporation and conventional shaft mining techniques was used to mine the 
uranium ore. 

The Smith Lake Chapter officials stated that four water wells had to be shut down due to 
radioactive contamination. Transport of radioactive contaminants are highly possible via 
wind and surface runoffs. Although the site is fenced off it is accessible to livestock and 
people. 



. . ' • • • 
Febco Uranium Mine (Small Stake Mine) 

Haystack Community, New _Mexico 

Site Description: The site consists of abandoned uranium mines located on New Mexico state 
land and is located 11 miles north-northeast of the Baca/Prewitt Chapter. The mines were 
active in 1952 under the ownership of Duane Berryhill and L. Elkins. There are three adits 
that have collapsed and several large mine waste piles. Surface water runoffs from the piles 
enter drainages that enter Navajo land and have the potential to impact local Navajo 
residents. 




